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y M > hM^f^i; 
Ty 7b. 

« £ + 5 K99 WW* * > * y 7 /u ^jfe 0 
[ff^2] A**?]*, ffi^Pf^-3t>?iJ<b, 

mlEAA^iJ^ »EfflA#*3C^Ji, HrEA*3WiJj&> 

WEA 

HfJEJS^i:, ffiE*UMt£*>t>, WEAAX^fc 
WEWAlt^X^J^toJEft^afcrftftfrtttt-J-S, « 

MBSft««flb««|IE^7yy^mEKlllftWttlE^f b 
LT«31*, tna^tt^FiaSrfflAi-5, - 
[»*^ 3 ] f»*gi i icEftoKnttWff**'* y yj\, 

lftEAAX?iJ£SJ£<>: LT. IW-iMttcffl^fcgSc 

^S^^yh^Fi^r^li MEAA 
X^Jd^WEfflAPff#3t^J^w«jfto»fc-r*#«:E^ 



ME«««(Ofl[*, Sfctt1»E«*©-3BfcL<tt£T 
=*Zy hLfct>(D*S9E««*#3^2x F^h^ 

/HIM * KfcSfctea* bafttt**>*-r&jft t , 

7(7 13 , 

ME««ffltt, l»EA*X3aj£jfflEffi#lff#X^J£3$ 
WEAAX0J£ifflEUJAlff#X?iJ 
lei: *> UJA 4*i««*o*»-cA> D , 

*^-<^, ffi*/8£«OM«**HLTA;&£ftjrfS 

[»5R*4] »*a2JcE«^W»*s/ +J x7^«liE* 
WEJESIIlMft^rlME^T 1 !/^!*, (WEa**#3tMfc 

^m^-t-6^mMi:> nijEA*x?y£Si££ tr^^ 

WE«**#tt!iE^r y^tt, «ttEk»*<*a ^ * M 
^hfcJ:"?, A**ftfc*»*iM«fcBBLT, WEA 

ilBf ^^^^ ^ h ^ y h M^r ^yii, mEAA 
XWd»femEW*»*X»^§B»oaifcr**«:Eil? 

»E«*4^7^ii, WE««ffl[J:i3W»f*>'+3' 



3 

y ^ b tmmm&tki** ^ y b*> b tm&fc&t 

m&m&&ftmmxiry7te^ ffflE***f*3S 2/ b* 

x. mu7<tiX^i^ib^um^m^x^(D^<Dmtc 
-t&w&uft-tz. ^tm^tmmm<D^m^x^> 
zmm*frj&&i-z>z.t&femi,. mit^^^^y b 

[If *m 7] W**llc|B*OBEW#l¥«p*^^-y7^ 

y b*^ btkj&XT'y7'\$ > ntjE 
^^m^x^xxfm^mnm^^ ^ y b^^b 

JtffE^&&f*=i ^ ^ v h^^x y7\* s &%cm<n 
^ bs< v h*^x s/^J: «9 ft 9 , ffrEA 

lfflE«*o-«fcL<tt£TSr, = * 
3tW* ^ y b* > bZLtiL^v-y^b. 
f$£Ei$U ;6>o, M8SJS*^f|ljcS«:^j!lS«ffl[^<z>*3j 

IS, C;h,fe«ftO— ffl*;fctt£T«r=i ^ y b L/ct>tf> 

*7t«$:£fcte, ^thb&$k<D—m£fzte±X£=t 
Z y bL1t*><Dk. «S^3> 7 M>h^U4 
St5S«*ft3 S y b* > b*ktit*7- y~7t. <DM* 

U 

[If 8] »*«2«c|B«©W«P#^^^7/u*lE*' 

^m^-rs^mffl^, iWEAAx^jsrSjsi: ir^§^ 
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4 

lE^-r yy" t , 

[fi#*l9] SS*^l{cffi«oSEKftSPf-§-^-y 

lWEX»fll««* = ^ y b* > h^^T 1 s^l*, 
ffl<7>X»flMR»*=» S s> V h^/S^T" 19 ft 

ilfeMHiLTtfilU 2#B«»<Z>X»«*«* 
U 

BfrE^«^feff==i S b* > b^ffcxryyi*, &%cffi<n 
5. y b*ls b&titXT y^X *) ft 9 , JftEA 

A^y'j^^mEa^ft^x^j^o^ftoMTtt-^srE 

WEAA3C^Jd»feffiEU*»#3C^J^OX«o}«)ti-<fe 
f^^E^U, *>o, fflEJES*ifSJES*^SK«ffl[io^JB 

^hU:t>^^ ^Mfr^^ h^yhi:tT4 

«iEj«*^f!/^i4, mrEae*flMB«*=i^ y hp* 

^Hfe*^yy^«cr*«:fl<ojS**:^fi»L, ME 
h^^x y^tcteCT*«:fi<7> 

5^ h^v bk*:ti\zttfc-rz>mj&®k£ 



5 

GmmxT-v? ME*£iMra«#«SE;*T 

/*#o-«<z>£3*<7>ft£fl^ «W«fcJ:fe-fic»b< 
lfeM^5>co-Sl5<7)^2mo|p^^, 3MftttKJ: fe-ffc 

*B*>^tf>*3*<Dft£. ««ffl[<0^»(D-S|JO#3*© 



(4) §12 0 0 1-2 5 1 2 8 9 

6 

WWII 4] SEW#W»*^^y7/u8«jcA*-f6 

[«*Jgi8] 4-^.bix)tA*d^-SWIc8t^$ix5 

9] *»^A*rtP#3:i:-xtt*«:(7>^M# 
t*»bft«A*3tWi:, A***:£oftu<#*.#£, S 

WEA*3:W*>btBAl»#3C^J«rft«:-t-6^^<>jc, M 

40 EA*x^j*^w*i«#3:^o««»aco«*(cBa-r5 
^^^^^ ( rjcaniMR«#3* y m > hj 

MrE«««>St)fr*#fcH-*-s 3^h^f, ( 

y7Mmkmmmkfrbfc%z±&+zfc 



7 

7 /he w 3t ^ £ Hi* £ iew ttm pf v- y 7 ^$se I- 
A*£n£S9EA*:a:?ij<b, 

*=s 5/ bt. fc&t, *s«ffl[4:(ca-5#, Mia 

fflE«»1»««*«BEffl^iltfEK»*#ttfEffl«c*5{t5 
^/^fitc&^T, 

strEsmiS««^r=r 5: 5/ hp« >- h^asd^ s9Efcb*Bff 

*3tOTSSJ:W(ttE***«(l!fe#=i5y h^Vh^r, ifflE 
A;£3t?iJ£r£i££ It, WP»*{t^^fc«», *Si:U< 

bWEffl*l»*XW^tofE*<©»fc+*ft|:*rEiK-*-S. 
t^ty7;HIMl^6), «ft«**tf^T£/*U WE 

W**, fJEA*3t^iJ^fifrEa3*ffir^3t?U^3^ * 

*>5iM4, WEA*3t^iJ^SfrEfU*rtr*3t^J^^T 



(5) WIS 2 001-251289 

S 

fir ^ 7/uggo 
[»*«2 2] 2 0IC|B*(Z)»lff^t y7/H* 

ffiEXttDMKft^rttKff^. fflfEa*»-§-3t?iJfcJ:VK 

-t-^^mffiirs JtfrEA*3t?iJ£gjg£ LT^^il<i: 

MESHJIftfMftlESBa^ 5 y b* V 

ts^ttfc, tztemt-rzism-Zi/* y7^ 

[t**9( 2 3 ] W*3g 2 1 «cE*ofEM#Wi»#^+ 
7/l^gf;i:fcl>T, 

OTEX«ftf*= S :y v h£j*9sa*, ^rEA*3t^iJA^ 
bttEa*l»*XW^ose»o»fc-#-Aft:«:E»U. 

o, jmEJs*iWje*^**Afco*«ft^*>s««* 

WEW**^^y7/i^*«lA»6>ll»*»*rffl 

ffiEWHF**' Tyrr/HERX*. mE8m»*«*=S 
5/ h;* > h fctftESftAfta S ^ > b £JtfIfBl£^£ 

[M3K9C2 4] »5RJi2 z\zum<onm^^y7^ 

A*XWs6> bMEaA»#XOT^oaC*<o»fe^*#* 

^SfftDMMIfcJ:!), (MrE»«*OjEattS:*BE"r 

[»*«2 5] »*iBi ^EttoKMttWtt*^** 
^/^gjc*5t^r, 

WEXJit ffi^w^ ^h^vh fltrEta*rtr 



9 

Efa^o««: % l»fi4M*©-»t>L<tt£T*:, ^ 
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10 

y h/yh^j: (ttEA*3t^fel»E 
WA»*XW^«>«J(l©«[fc-t-ft#tE»r», 

WEAAX^J^bfflEW*»^X^J^«l(|o«fci-A 
W&BS&U *>o, MrEe*^qij£:*^ftn«t^o#« 
^TfeSfi^offftSr, S9EWl»-§-^Yy7/H»«^ 

MEW«F*^ir^7/HEfl3tf4, WE*»«o*£:*^« 
J:t>45, »EttJ*l»*s:^J*3J:v*«*««*3* y 

«>«lft©Jifcr*fr*rE«-*-S, AV^miltoMft 

W^WtCIlT, «rEA*^J*>b*»EWAl» 
£ «IMt*>#**;-c*> SH^^^-f 5 c t trttK 

"3, WE*«*^jEatt*r*SE-f5R**fl=«BE«^ % 
^W»tt«0-**fcttw*^jfc^ - ^^^^^ 

[11**2 9] tt*«2 l*fcttf»**2 3{cE^O|E 



11 

3 *Mlk«[k:J:6>-r«c«L<ft5B8 
MrtfiLTi^t>Otfc5, C 4: 4:4**4: f«EW# 

3 1 ] »3fcJB 2 5 2 7 {CfB«(0|iE 

Cfc*:#«fc-*-6WlM-^+y7/u|6«. 
[»*«3 2] ISsftili 9 lB«<omiBlEWttWrtP*^^ 

[»*9(3 3] »3RiB3 2(C|a«<7>A*3t^Ji^g(C 
*5<^T\ A**#3CW4:^HI»i:J||«a*«:*fo-frrA 

IW*is 3 4 ] if *m 3 2 Ice«waAS:?ij**8«k: 
?UOJE^tt«EWS:S:£H*i-5AA5:?iJ^fi»:««-C4>o 

T\ ^<D#^H«o#^(^ja;^b^ < 5*-&tt, A^X 

9±rtt*ixfc*iaa*-Cfc<5^«!«i?iJS:fefiKU, ^*tt 
S«-^BB«t^*A*¥3CS:WF-?-ft:L, d>o^tt-e 

W4:^BI!»4:-frto-frTAA3t?iJ«:*rtrSAA3t?iJi« 

[»JR«3 6] #4fe>i:A*^b-*W«c*«*ix5» 
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12 

^JM^##fc + S^BMK«i:, Bi:8««l:»iSt8 
L T 6 £flt x. it C * t i- 5 HE R {+4* IS 

(a) mi5A*3:?iJ}&^aAflP#5:?iJ4:^fltrS4: £fc 
§8+5 a S y h * f h ( rjBifcflHBfit^ra * y h ^ v 

( b > mm^tenffitz-ttkm^M-fz => ^ y h >- h 

(c) W*^fy7^i«tJ|»it^blS»*rt* 

< d ) flrEXftflMRft^ * 5/ h ;* v h ^ffJEXft^f* 
a ^ y > h fclMEfc*4:fcmKW»#S<'+ /HE 

OStJfB (a) 7!?M (d) co*aa*liE^#Sfff#v' Y y 7 

^7^4:!SaLfclBSjKf*: 0 

«36*fctttA*nS. StllaA*^J^<b851Stii*fff#3C-r 

4:, (WrlBK*«:»-r<5ft#KiB8-r5«»*f*3 ^ 
>h4:> JK*4:S:^tpW»f#^-r y^^fiEW^Ci:, 4:A 

(a) OTSaAA^iJt, *H5fcb*Pt#3t^iJ4:, fflrlHXSI 
lEA*^?y^blWIBaA»#3t?«^OXl)|«?RS:ift^rL 

(b> mu&&3zi*=*^y h*>bt, mufc&t. m 

(c) mEKtt1ff«««ttKtta4:ffiE9Ettft#ttliEA 

^WI2 (a) 7!j^ ( c ) (Ofti3gS:lf|fff-e->^ IE 
5^? 7A^!5ilfc!2gI(* 0 



(8) 
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AHWRt. StffBA*S:^JimiBai*Bf#X?iJi = ? y (. 
CJ:!>. AAJtifcett«Il:||LT, S5EA*3t 30 



14 



[1***4 1 J I»*9I3 7fcE«OE«WHci8^T. 

TSr^S y *7C^St, t tzlt, cftib« 

^E#iIiCco«^K^^ rfc ^ _ 



5 a > ^ r-^fr S tztxnfu ^7 A£E« L 
fcESSEf*:. 

[1***4 2] »**4 0tE«OE»ac#{cfc^T 
[»*«4 3] f**ig3 7 fcE«©E«ifcj&#|c:fc^T, 

tiMM(|a?5,^y(, 4fli j ! i aii 
WEA*X^?,SfrEtll*Bt-§-3t?iJ^©3e«©»|fc-t-* 

L, 

tiiE€-*aa$r. *B*WftlW*i'+ 9 r 

1"5 = >• tf zl - ;? r-^fr $ -fr 5 fc ft©^ n 7 7 i, ?rfB@ 

[11**4 4 J »**3 8fcE*©E01K#fcjs^T 



15 

^ y V* is h£SJ££ LT*IHMIS:*« 
t LV^C £ Sr«fiE L, 

£ #S9K fit <z> £ «5t T- & 5 S 4» ^ A ir f 5 c £ £ ft HE 

«ria*«ia«r, «naw»*^-f :y :7/M£lIEgg©£*J&-r 
fcEMK*. 

iWE8E*flHR{** =»^Mvh £jEfttta*< , 
m a ^ * is -r z> m jj o ±f& & % s& l , 

^>*rS5EK»*#3 ^ y v ^tS«»ftft = S y 
b£.j£tikmt. !WEA*S:?iJ*»bl»EfflA«p*3: 
^J^oK*o»^-r*f**ES6U, *>o, (MrE**£l>l 

«rE*s*fe*4aa«, MBttftosiftiftttflkira s y h 



(9) &m 2001-251289 

16 

teaj:?)^?). mEta*ie#3t^ji3j:v»**««*3 

WEAA3tWSrSjSi:Lr*«:*:*ai:-rs*m« 
fc!>, ftJlS^m^^^ ^h^y hicj:^. A^^ttfc 

[»#*4 7] K*«3 9*fctt|«*3l4 1 {cfE^^E 

[»*JB4 8] tt*«3 9*fcWt«f**4 1 {CfB^OfH 

ZtzZXDyu ^^AS:E«bfcE»«tf*o 
[»*qi4 9] M3R9I4 3*fctt»*Ji4 5(C|S^cofB 



17 



(10) 



200 1-251289 



[11**5 2] »*«5 0KE«oE«K#fc^xT 
Ill** 5 3 ] M** 5 0 KE«OB«WM-*^T 30 

*i*«Ba»T*,«An»| t4rtu> en***-*-* 
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[0 0 0 l J 



***** + ?7**KaflftH+« 
[0 0 0 2] 

( r^ttij ©E«^#ag$n5 0 @i 

[0003JB1|C^T. 16 0<@fc5M«(ffi^Sf# 
X*l»**oKIE91«>3 5yMnfR 

[0 0 04] ill iZ*+£ 5 fc. «£c<DEl gaiB alA*5i 

[0005] ;«tw^ MJ:Mii :^ 

*ft«WftLfc(«:||rofco aft)OSstjS#10 
[0 0 06] EU^^m^k JM | tt< 

£Cut6Choose (#s> h • r> K • ^-X) jfcta-j 
[0 0 0 7] [ttOgJS(2)] te*>ft*a*&lV 

SMtf^fLfc. TAMix-network on Perautatio 
nNet*orksj ( r^ltt 2 j 4 n 5 ) V&®$ hs> , n 
X«2?tt, «ittH2t*i-J:3t. -M©A*Sf^ 

[00 0 8] 
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[0 0 0 91 i$*Ofi»f(i){^Prtt, =*Ss/h;*> 
h^*^fc^{cffi^5C»(<fti60)Oim»:W#^^ </;7 

[0 0 10] SfettlEtt, =r^ s> h^^ hSrMtSO 

[0 0 11] ft{cit*(7>Ktff(2)«c:fc^Ttt, 

[0 0 12] £O-«»S0<fctt**W:, ^^Ogf 
(DO 2 A^Pf 9 Off^fi(=320) £ tt:»tS £ 

£ , n logn-n+l"C&5 0 

[0013] Z<Dtz?>, A*Pt#3CO«:^iB*-f 

fe-5o 

[0 0 14] Lfc^ot, **91tt\ JbEWJHAfc** 

tt.wz&mmft&mm'fz zt\zht> 0 

[0015] **W(7>fiii(?>BWtt, IfeSEfeaSr, UE0J[^ 
* ff » £ (7) Ml§ * H £ X U« > ^ t 1 A 3fe I Z E ft ft 

[0016] 

[*It«Hfct«fc»0¥*] tWEBW*r«fiR-rs*« 

^>ty7/u*«i:S:A*U MEW #3t(c» It , JR 
#<z>jfctf#;l£, WE4illMi«cj:5WBf-S-fls«rlSLfctH 

^pf#3t^ij^, JiEteatcBa-rsiEwx-efcsspf-a-^ 

ftlc*3^T, (WEAA3Cm*bfflAl»*S:jiJ*:*j«'#-« 
iWEAAX^J*»bHAl»*X^o§Elft»*R^ 

^^hj £^5> «r£j*-f S^&'lff&tfc*^ c y 

s> > b ( r^&^fM >^h^yhj £<^5) 

JE«*^3 ^ y > hM^r^i, WPf 

«^r^^ mE»»fl*««*r= S 2/ 

> h £lTrE^&&#3 ^ ^ > h ilHBe»ttttE 
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m^inm#t. mj&£t>t>t£Z>. zt**&mt-tz>* 

[0017] WWP-g-^-f 

5, SftAfftfeK^T 1 y^t, mEfESUIHRiK 
**IEto3l i:fflE«*ftf*«fiE*aao«liE3^ <t C§I 

[0018] *&m<DMmttH9§ %is* y 7/HR«tt % 
1S*OA*W^3t^-X«*»O^BB»^55^^SA* 
3t^iJ^, A*Pf-§-^COMt/#x.^r<J:, WrtP^Kicfflt^fc 

fflEAAX?ij3&^ffiA»#XyiJ«:^t-S^^t{c, WfJ 
EAA^J^feU***X^O»*1»«oflfe*^H-rs 
hp« v h ( rag^flMRiftfl-a* y f>;* v hj i:^ 

lWrE«!ft«>»fe-r*f*^H-f 51 y > h ( r^«| 

[0019] *»BO»*f^t ^ 7/HfcSE£S«tt, g 
Wfc, A^P^-^3t^5^^Sx.^-^, SPf-g-ft^^fcS 

9c t. $i&tz&&nm*i<'**y7/i'tiim£. ^a^ 
wEw#s:^w#s:aj:w»*, mu&mm\z£zn 

*-9-ft«:lKbfcaj*l»#3tJiJi:, WBP**>-f 7 /HEW 

SflEA*3C^Ji, »EM*^ty7^»«»f,BA 
**tSWEU*l»*X?iJ4:, SllES«ff^ty7/i/8t 
5, fcti^? $ *i«JWEWl»*S/-f ^ 7/HEWX ^ ^ A* ^ 

v't^7;^lifT^oT, ^lEA^3t^J<b. SlJlSfctJ 

<5r, %mfet±*>, mEAA3CWj&»blWEaAPf#3tW 

«#^fE§15i:, JttJE^&&#3 ^h^Vhi, WE* 
50 meiMttt£ft»b. (WEA*3tyiJA»bJWEW*l» 
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[00 2 0J *«:*«Wfc««A*3C?l4**tttt. HE 

[0021] *«Bfc«sE***Ht. texn^^ 
*7A**fc. £ A7jL , 

t*.f»*fta^ 9 ,^ v , (>t) , lat> (c) TO 

(d) «B«i»tMi**=* y h>y htB , 

E3S»*#=. $ y M v h tJWElwW4 , 
+ 9'7/HE«3CiLTfflAr5»a. ©WIS u> tsm 

(d) ^^A.stat**^ 3 ^ e * 

[0 0 2 2] **Wt«5IB««C#tt. A***Ji M 

t . < b ) max*** =. 5 * h 

WE**t. WEDWUBt^t,. WEA** 
5. SftftfttftKfta*. (c) fflEX*fftt{R*ttiE 

tea t mBxai*ffttKAa# * * icgg * 
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(c) y7 ** K |S«*^+S = 

[0 0 2 3] [*ne«W] y7 

[oo2 4] rixb-swsEw^-n-entt, &*©to 

fc. & y 7*©ttBr* - 
[0025] M»#«mu^5:ioBBB 

[0 0 2 6] *»i:!M*oB«fc*||atKR 

[0027] m&i-s<zm»<7>miftmt lt, mm 

[0028] 

[0 0 2 9] **0tM«t<t5*#jK O ^ T j 6 ^ 5 [ ^ 

m^mzmi-m^mx-h^ Elgamal 

[0 0 3 0] *«WK*«KH(tflflf*^*sr^*as 

[0 0 3 1 ] ttWfcfltSKflftWt^+y^^^tt 
[0 0 3 2] ttBfcftfilW*^^^^ 
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> h t Jft^ <t frh <7>1» ffi 4:« * L T ^ S n t «r£K 

[0 0 3 3 ] a ^ y V * 1/ V 

[0 0 3 4 J X»«*«3fir=i ^h^V h5fertE»att, 

[0 0 3 5 ] *fcA*3t^J{CA*»*3C?U^^H«iei^ 

[0 0 3 6 ] Jffi#fc*««4tf-r*»-g^tt, *5£L& 

[ 0 0 3 7 ] Mfctf, ^<7)3£&£. W^W-g-XyiJfe^U 5 
XlftWftft^ra ^Mvh^, A*:5tyyS:XJK£ L 

#JES1-£ fit Lfc»»tti: LTi^^S, 

[0 0 3 8 ] rco^m^li> £j££&5^§lffi& 

fHI-f £ c i tffMKflcft&Hll & 

[0 0 3 9 ] A*Pt#3t^iJ$r, g[i, T];i = 

1 n;r=0,...,l. Afflm*. g[i, r];i=n+l,...,n+ 

m;r=0,...,l, ^tt^^coA^^iJO^^r, g[i, r]; 
i=L, . . . , n+m; r=l+l, . . . , 1\ — ££L 
*(«T rflHRBiRH^j irff-S)*, A[a,j];n- 
1, . ..,n+ra, j=n+l,...,n+ra\ SAP #-ffc<7>^3&£r, A[i, 
j] ; i=n+l, . . . , n+m, j=l, . . . , n, Mtf#;Uc**/Sir Z>&& 
A[i, j] ;i, j=l, . . . ,nt Lt, ffl^Pf-^^: 

?<J g" [i, r];i=i n; r = l 1*\ 

g"[i, r]=n j=1 n g [j, r] A ^-^n j=n+1 n+m g [j, r] 
A[j,i] /Fp i=1 ,.. wnr=1 j 

g"[i, r]=n J=1 n g [j, r] A ^' i 3n j=n+1 n+m g[j, r] 

A[j ' i] /F p i=n+l, . . . , n+ra' T=l,...,l 
*£j»U AA3t?Uic g [i, r];i=i,...,n+m; r=l+ 

i, . . . , r &^&titim&<D$£&ffim&*f=* ^h^h 

g ; '[i, r]=n j=1 n g [j, r]A[J.i3 nj=n+1 n+,n g[j, r] 
a[ j. i] /Fp i=1 ^ n+m , r=1+1> r 

[0040] Z.*hh*3itfrX 
g '[i, r]-n j = 1 n+m g[j, r] A ^-^ /F p i-l n+m* 
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[0 0 4 1 ] ^<7>m. g"[i, r];i-l n+m; T = 

i — >i^r rta^x^jj *p££ 0 err-, g"[ w ,r]# 

[0 0 4 2] = ^h^VF SrJfc^cD&jc: 

1 n+ra, j=n+l, . . . , n+m' Lt4l*t*. 

[0 0 4 3] :^«M«^^h^hi:, A* 

[0044] ^ y v h*ja*aa] ieb^ 

[0045] jcs*^a«ffi^H«(c. A*xn*^B* 

[0 0 4 6] fS«trtftfl±AtS«*», ^n»oliK 

j^^i: IT, *i«*<7>«*S:3 y h LtSMftn ^ 
J(? [0 0 4 7] j«*o*«»ttK«flto***-efc*3ft« % 

[0 0 4 8] Cix^^jcS-rSIIJISW^^Stt-Sll^ii, 
^SfeMcfi], jcS»r[i]Srffl^r, 
2i=i n (Z j = i n A[i, j]c[j]) 2 =Z i = 1 n c[i] 2 /F q 

^ Z i=1 n (Z j=1 n A[i, j]c[j]) 3 -2 i==1 n c[i] 3 /F q 

[0 0 4 9 ] ftjo, 
S j= i n A[i, j]c[j] /F q i=l,...,n 
\t, r[i]Sr«rtr»««lffl[(0*q|* 
2:j=i n+m> A[i, j]c[j] /F q i=l,...,n 

[0050] Wiffctufc^HW^:!*, AAXW^bHJ 

LTV^f»A[/i , v ] ; i£ »0, . . . , n+m; v =0 , n 

5(? +m'{C*5^5A[i, j];i, j=0,...,n#, iEMUC^^UT^ 
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[0051] r«ftfr nj il4> jE^^j-e ^ nn)£ 
[0 0 5 2] r«s*mij itt hv , mmmimx . 
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[00 5 3] «*. tt , ±15^5:^^^ Lfc^^cDCT 
t LT, 

2 i=lMi]r[i] + Z /Fq 
■Si=l n c[i]c[i] + £ u=1 n*m^ U]c[(j] / 



/0 



£i=l n r[i]r[i]rti] + <) "r' + 2 tf=1 n-%' U]r[<i] /Fq 
= £ i=^[iMi]r[i] +< ,''( A[0 ] +Si=inMi ] r[i]r[1])+£(t=in+% , U]r[ 

# J /Fq 

■ S fl"eK]o[iJ«[i] + Zi.l n #[i]e[l]om+E Jl . 1 n*» #[ll]c[(|] /p< 

[0 0 6 3] fc^a********-^*^ ft 



[0 0 5 4 ] ;;r-ii, *«o»fci-*#fc«»6-#-»H 

III), * ltf&#lt>/£tttlt£t£t,t£^. 

[0 0 5 5] Sfcfi^sCo-SB 
r' = M0]4l i=1 »i[i] r[i)r[i]/Fq 

«r»*S*tLT, W5cff*A[ii];«-o 
10 0 5 6] y M >htLTi 

y hut t©*, *7c#ft«:3 

v/v*C0] /Fp 

©J: 5 iz=. $ j, hL, 95c«ft«: 
u.u x t*l /F p B-o,..., n 

[0 0 5 8] [&%± f&i&m mmwm y 7A , 

* *sj& f 5 ts § ^ J5£*aa tc o v > r & s f 5 . 
[0 0 5 9] jStfayjMaartt. eiMftta * y h 

[ooeo] ut-, riwu^AHftj is, ai*^ 

[0 0 6 1] IWMtftjjtWfctJBv^v^ttt, fctE 
10 0 6 2] *«tt*>t>. B»fv- + > 7 ^ fti 



*0 



«=1. 



. , n+ra 



JO 



40 



- - — — 1 — 1— a c_ lacso. 1 ihi -r 

[0 0 6 4] ffl*sff*:stmsJ:Vfm*«{*# 

[0 0 6 5] *»r[*];,,-i.n^. «fflc 

[«];#=i, — nV^i^t, 

r[«]=Z v=i n+D "AU, v]c[v] /F 
Sr. imSflrt LT, 
r'=X [0] + Z i=1 "A[i]r[i]r[i] /F, 

[00 6 6] Wit1IMift*ttK«HL , , , ;l , T , 

[0067] *iixatmm*x9ibxmiHm*a 

to 0 6 8] «MWtc[i];i=i,..., nVtlSiffr 
[i];i=l, ...,n+m^, 

ni=i n+n ' g " [i, r] c [ii=n i=1 «%[i, rv^ /F 
r-i.....r p 

10 0 6 9] fflMttt. KWXftaKJII^fclliBCtt 

[0070J WftftttttiEiaa] s St #-> + j, 



(15) 



2001-251289 



27 



28 



[0 0 7 2] Se»o»fc-J-ft«:S:K*LfcH« 

Z i= i n r[i]r[i]r[i] + p''r'+Z „ =i n+ % ' [*]r[ji] /F q 

= 2i=i n r[i]r[i]r[i]4p"(X[0] + Zi=i n Hi]r[i]r[i]) + Z, =1 n+ %'[ w ] r [ 
At D /F q 

^i=i n c[i]c[i]c[i] + Z i=1 % [i]c[i]c[i]+Z tf=1 n+m ' 4> [ju]c[ax] /F Q 



Mc[i] ; i=l, . . . , n+ra' t , Jft^r [i] ; i=l, . . . , n +mtf* , tl 

£i=i n r[i]r[i] + S^=i n+m p' }r[u ] = Z i= i n c[i]c 
[iJ+S |l -i n+B ' <f>U]c[*z] /Fq 



[0 0 7 3 ] 



u r '=u[0]n i = 1 n uti] r[i] ^ i 3 / Fp 

[0074] * fcil^^^asro-as^ a 5: y h s nr 

v*U i= i n r[i]r[i]r[i] + p"r'+2 u= i l 



v*(£i,i n r[i]r[i] + 2, =1 n+ %'[ w ]r[//]| /F p 
=v'(2 i= i n c[i]c[i]42 M=1 « + »' ♦[»]c[|i]J /F p 

,+m p'[tf ]r[ tf ]} /F p 



=v~{Z i = 1 n r[i]r[i]r[i]+p" (A. [0] + Z i = i n X [i]r[i]r[i]) + Z » = i n+ %' U 
]r[n]J /F p 

=v-{Zi = i n c[i]c[i]c[i] + Z i=1 n </> [i]c[i]c[i] + 2 u= i n+m ' *U]o[|i]) /F p 



k&tem-rzo ib# r-j km* 
[0075] [A*3tw**ar»] *«Rfcft«Kn# 

[0 0 7 6 ] *»W{c«SA*s:?iJfeja*-jftii, @tH^L 

ffilSL«:*AA3t?iJ{cijpiS^i:(cj; 5, A*> *#-*§- :£<7>£ 
**lw$^AAX^J*»*^#*^A*3t?iJ**fefi»-r 

[0 0 7 7 ] [A*3t?«fe«*8fe(l)] JE1HSUR*:£jft 
IT, A*»f-?*^iJ^^H»{c< bx.TAA»J^t 

6 <> ^ 
[0 0 7 8 ] A*«P*XW«r, g[i, r];i = 

1 n; r=o,. . . , 1, <&M3££g[i, r] ;i=n+l, . . . ,n+ra; 

r-0,...,l* Lfc£i*, *SofcA**»feR{K&««r, 
(n+m)x(r-l) ;l'-l>HB^L, £*iSr, g[i, r];i 
=l,...,n+ra;r=l+l,...,r t Lt, A^?3t^J^:, 
g[i, = . . , n+ra; r = l, . . . , 1' 

[ 0 0 7 9 ] [A*3t^iJ±^;^rfe(2)] A^JPf »3CM*r 



[0080] ::r« r&mm&\] tn, A**^*filSL 
[0 0 8 1 ] &BMt?ij*r« g [i, r];i=i,.. .,n 

^r-i iiu A*nr*s:ju*:, n [i, r];i= 

l,...,n;T=0 1, n[i,r];i=n+l n 

+m;r=0,...,l£ A*3t?U g[i, r];i= 

l, ...,n+ra; r=l+l 1£, fcK#fc*«&*»fcffi«<D 

2ES*s[i] ;i=l, . . . , n+ra£rffl^T, 

g[i, r]«n [i, r]g [i, r] s[i] /f p 

£^-T 0 s[i]iLT, MilisW=0, s[j]=i; j=i, . . . , 

n+m-1 &M&o 

[0 0 8 2] [A*3t?"J*fifc*8te(3)] ^A^¥3t^r^: 

[0 0 8 3] ^H*?IJS:, g' [i, r];i = L,...,n 

+ra ; T =0, 1 <t L , sp:*:** m[i];i=l n;r=0,l^ L£: 

A^Pt#^:^, 

n fi,0]=g' [1,0]^^ /F p i=l n 

r} [i, l]=m[i]g' [i, l] s[i] /F p i=l n 

tiktitV, &t>l£X, n [i,0]=g' [i,0] s C i] /F p 
Ss[i](7>^aStt$rIiEMi-5C^-r, g' [i, 0] SrttorflF # 

[0 0 8 4 ] ^OBE«X3&««li£**tfcl»*a:J: 9, A^ 

g[i, r]=n [i, r] i=i n;r=o, l 
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«ti. r]=g*[i, r] i=n+l,...,n+a;r=0 1 

mzmmz&^mmt:. za.mz*t$.Lxm®$. 

loose] m^Ax-m^m^wcmwLx^^m-Br 
is. ^&&®®mx-ftwcLx4 t ®mmz!ii&Ltz&. w 
**it>z-$t?-ttxm£Ltz<*®mmz±m-tz > . 

[00 8 7] flfctf. £ifflSLft£j*SHash W^tib 

^^J©£te£kj|lLTT-£fcftJija>lb<U 
Sr^^rf§f>^5n+nifBofflJ; SftSft^lJg' [i, 0 ];i= ' 
l,...,n+ m O#fflS:jS^|c#*,. I^CS<^^ 0 ^ M 
m *' [i ' r] ; i=1 n+m; r=0, . . . , l££-j§Lft(C*f JS L 

[0 0 8 8] ccr-ss®si^x[r];r=i it-*-* „ 

g' [i, 0]=g' [i,o] 

[0089] tnuwmwzjE L<±fjn.tzz.t <omm 
[oo9o] m&mzftwwift^x^zmit. #ir-» 
n- b-<tx®®miztt-f $ ^ n »?y * syfc-j- 5 . 

[0 0 9 1 ] 

30 

immmi *%w<r>nmmz.r>^x®mit&®i,xmm 

[ 0 0 9 2 ] a 3 14. ^HfcflSSteaWWt*^ y 
7^Sfi*s twnrtj,,, y 7**ttMt«>JUkfltc& 

[ 0 0 9 3 ] B 3 **.«-*-£ t . **9)«>-XftflK*, 
tt . ^^322 1 s& mm323 fr tzttzxfi 

KS^306i. *64*Wf*.>* ^ 7/UfrJIJ304 1. m 50 
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46 3c**308*. -e*. 
*»ft»319W«*-e**l|l5c«*309t. r^fb*=. S 

f7A««303t, iE^#SSff-> +5 .7/^g 31 2 

X3143SfcH;*j$;h,5. 
[00 94] y7*Kfli3H|j; g^S:© 

*fc£3 18 

[0 0 9 5 ] C^feA*3t?U300t. tBAlt#XW313 

[0 0 9 6] iBKKtfM^s^s^jMHi. 

[oo97] sxrxtt, mmttm m ^ 
t*iiLT, ffimtttzmi57b>bmiz®mLx^<.. 

[0 0 9 8] [Elga m al||igcg>ft] *TBlgai»l**SEft 

[0 0 9 9] -o©*ft p . q -c*0. 
fett. P-kq+iftSH«fr»fc-r. kfigft-efc 

[0100] [«B«±*M*t JME4j« HW g^g 
HashU ;«=0,..., n ] (*) , Hash' [ tf ; „ = 0 , . . . , „] (*) 

[oioi] IWig»©^(co^T^6^y ^+3t^„ 
tt<W»&i]4t?©*fc4!j. r*j ^A*1-5i, * 

[0 10 2] lMMI^*H«oaAl4. n+l*oi.0T4 

ft qSB »H O 5t) T- £> 5 gft r- 5 . 
[0 10 3] ^ftCroHftttAHIAW^aAon 
4fiA»m«>BM»M-»*nic«B LT5lft*r**T# 

[0104] SS^ggftwAfrW^Sfig^feO^jt L 
r», lp| f j- f'*H«r#-*~ ! /4'» &1ftHash(*)^- 
oflfLT, 
Hash (*) 



31 

tcfct), »?Jh[0],h[l],h[2],...££j#U 
*0#*««:k*«r L^JUh[0] k ,h[l] k ,h[2] k ,. . . 
#>So ££>**»fcJKfc:* l,orfc^fco&n+lffl»A,-Ci^ 
<• 

{ci,0T-^>b<^£n+i{@3MA,T-^< o^^, kJH-rs 

»ffiu[0,0], n [0, lit 1 *? j? n [0,0]MiL%CQ<DF p <D7zt 
-fS e u [0,l]tt«*«x*r«l^T, 

U [0, 1] = jj [0,0] x /F p 

[0106] ca*«p*3C] A*Pf#5:ico^riBWt 

(u [0,0] r ,M rj [0, l] r ) /F p 
^ffg-TSo 

[0107] [S«r#ft] W**fk«COIf^TRWrS. 
ElgamalPf-^U [0,0] r ,M ij[0, l] r ) /F p ^4tbilfc 

(n [0,0] r j n [0,l] r )-»U [0,0] r 7j [0,0] s ,Mr, [0,l] r 
U [0, l] s ) /F p =(r, [0,0] r+s ,M77 [0, l] r + s ) /F p 

45SMff5d^^ rs»#ftj £<^5o ±IBJBlfctt 
[0108] l*fT?l]ICO^TR«t5. 

r««fifWj £ tt£om£fc*fc£oyijfc:»LTt> or* 

T-f3FqJbT-#x_So TtcWSrfcff 
[0109] 

0 0 0 1 0 

1 0 0 0 0 
0 10 0 0 
0 0 0 0 1 

0 0 1 0 0 /F q 

[oiio] [MHdfTM] mmmtmo^tr*!-*- 

pi: CO 3fi£>S 1 ^3SSOPfn^T-fitftttt)0 

Sr&tfSo 

[0111] 
0 0 0 w 2 0 
w 0 0 0 0 
0 w 2 0 0 0 
0 0 0 0 1 
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0 0 w 0 0 /F q 

[0112] s^AO nm-Zis+yy/isiz 

o^TRStfi. A^P£-§-3t?iJn [i,0], n [i,l];i= 
l,...,D(O)0IrtE«:Aix*tr, »«JI»i'[i,0h >j'[i, 
UlK-.^nttlJl, * bfcnfl<D««SL#s[i] :i = 
l,...,n£, 4*Kl»u [0,0], J? [0, l]Srffl^T\ W£iff£# 
^Jg" [i, r]:i=l,.. .,n, r=0, l£, 

g '[i, r]=i,'[i, r]7,[o, r] s ^ /f p i=i,...,n, r= 
o, 1 

[0113] yTVMfJU] Mt^f^ 

J3, n+mn+l?iJOfT^Jr% t^M/i, v]; M , v = 

0,...,n^, 

A[a, v] = 

A[i, j] i, j=l,...,n 7 /Mr 307 

A[0,j]e R j=l,...,n W*4»«SL«305 

A[i,o]e R i=i,...,n ftaHiRH^aoe 

itf A[0,0]e R «S®iRH^306 

[0114] y y^mmm nm 

lu> r](cj^Tco c t ?\z.Ytm it, a*3t?ug" r] 

£fciJ;fr-t*So 

[o i i 5] g ' [ju, r]=n v=0 n g[v, r]A[v,jtz] /f p 

a =0, . . . , n, r =0, 1 

W*r, g" [i,0], g' ' [i, l] ;i=l , n^r HH-rs 

*?5fft(i,jU(i)=j)|cML*C, 
g"[j,0]=g[i,0] 7j [0,0] A[0 "> ] /F p 
g"[j,l]=g[i,l]r 7 [0, l]A[0.j] /Fp 

[0116] into/* y?j*'ft&\&mvLi&ftm<oi&&. 

g"[j,0]=g[i,0] w ^ „ [0,0]^°'^ /F p 
g"[j,l]-g[i,l] w[i] t, [0, l]A[0.j] /Fp 

fc 13 w * fc IS w 2 m -T S 4: W m # > * ^ 7 / u t <c S t> o 4: 

^-rn*>*4:So 

[oii7] [HJ6^i)(i)] *»Wo-S6»ff!l**i-|E 

H4, 0 5Sr#SLtRst6, exTr-, r=o, i& 

^St>04:-rSo 

[0118] SPf#^+ 7yu««40l4: It, 
vx-f ix7yUfT^J402, ^*SiS404, 7C^^403^:J^TO 

[0119] ^7;utT3?"J402{cHUn^, * 

5(7 r lA^n^-COftSrffiicafc^S. ^SL*«fe* (^F 
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[0 120] i»l*fen*Hfc, ±IE*^fc»©T^fe 

[0121] y y 

0 2n+lffiiDF q ±<&t**flsjSU A[i,0],A[0, 
j], AtO, 0] ; i, j=l, , . . , n{C§i] 9 a ±^t>*TflP 

[0122] v < tc«»403 r [0]££j£ 

/£U r'[0]£U *fflSL*4rt«JcJ:i?/Fp07cS:4* 
LFp_bT^ *>k* & t *) 1, OT-fc o n t> © «rSVttfRq<DF p 

[0 1 2 3] r'[0]G R Z q ,#0,1 
vE R Zp , *0, 1 ,s.t. v q =l /F p 

AA«F*X*Jii[i,o], xi [i, 1]:!=!, n <t, Amm* 

[0,0], r, [o,iU A£±?iJ400 

g[w r];A£=o,..., n ;r=o,i^, 

g[o, r]=n [o, r] r=o, i 

g[i, r]=r, [i, r] /f p i-i,..., n , r=o,i 

t-tz> 0 

[oi24] skt* mmttfm*** v 

[0 1 2 5] *««*«*3>'y>^>hft**gi419 

+ S> ^^fT^IJ402^A^^j400iC^TO^tC^ £ 
tti*XOT406 g"[n.r];| l -O f ..., n ;r-O f l 

g"U, r]=n v =o n g[v,r] A ^^] / Fp w = 0 

n, r=o, 1 

[0126] g"[i, T];i=l n ;r-o f i*a 

A»#x^407, g" [o, r] ; r=o, =, ^ 

^ M> f>408£-f 5 e 

[0 12 7] ^^^, My ^ ttg420|:fc 
it 5 ta **«*tf-JM09fc J: D , 7C«»403 r [0] £ % 

*tn],r' [o]£, 
r [0]=r' [0] 

<*>[0] = Z j= i n A[j,0]A[j,0]+r' [0]A[0,0] /F q 

*[i]=22 j=1 n A[j,0]A[j,i]V[0]A[0,i] /F q i = 
1, . . . , n 

[0 12 8] ZbtZ. t$&g&404 v&ffll^T, |SjR& 
9411tCj:9. S«^«ft410 r'[o], *(<>]*, 
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v > =v r' [0] /Fp 
a>=v*CO] /Fp 

[0 12 9] K±j:*, ♦ [i],«,v\v*M|*fM$ 

[0 1 3 0] - :f, M>MO A£, £&fit« 

[0131] ^«^M3S42UCJ: I? , ^±(7>A^3t^lj4 
/<? 00£, ffi^Pf^3tJIJ417<t, = $jrM>M09*, 

c[0] = l, 

c[i]=Hash[i](g[v,OLg[v,l], g " [v,0],g" [v.lL 
v, $ [ v ], q), v' ; v =0, . . . , n ) i=l, . . . , n 

^T, j£^416£ 

r[^] = Z v=0 n A[ w , v]c[v] /F q jLt=0,...,n 
££j£415-f5 0 

[0 13 2] £U:*>=i* y ^ ^ h 40 A<b^^416^r, 

[0133] tfttE2r8fc£o^T, H 5 ^r#BS LTift^-T 

[0 134] W*»^^ry7yHME3ftrjSfefcJ: u , 
^J400 g [ tf , r]; At =o,..., n ;r=o,i^, m^fff^^U4 

17 g"[i, r];i=i n ;r=o, it. SBlt^ts/7;u 

IE«X418*Oa ^ 5/ M> h409T*>«*JHMHft» 3 

5 -/ h408 g " [o, r];r=o,i<b, 
v > S412 * tv ], q), v ',v; v=o, . . n; r=o, l 

c[0]=l 

c[i]=Hash[i] (g[v, r],g" [v, T], <}> [v], «,,v',v; v 
=0,...,n;r=0, t)i=l,..., n 

[0135] X««««mtEtta505fC J: 5 , d C0« 
««50lS:ffl^TA*^J400^, 3E««ffift#3 ^ 5, 
>^^408fcffl*|»*a:W417T*>SB*XJU406i:J6»4 

n w=0 n g[^, r] r ^3 =n ^ =0 n g ^ u ^ r]c[tf] 
^ r=o, 1 

[0136] &&mmu&msoKz£ % mmmsoit 

/ r [ 0 ^-{S i=1 n r [i] r[i ] } = Q>v - {i:i = l n (c[i]c[i] + ^ 
[i]c[i])} /F p 

0 £0 £ £ ^51^5031" So 
[0137] «±*T«>*K*^js( 9 fcT«, ie^^^ 
§^504 -r^o 

[0138] humvmwm y y^mn. 

90 Tmztt+Znft^i,^. yy/l , mmm i'J>tj;< t^l£ 
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[0139] AA«p-S-S:^a*Pf#3t{cfWPfi^S|-frbn 
■CftS»*fcWi, lEWftllBfts/ty 
[0 14 0IMI1 A*W-g-3:rttKfeix/S:«»36^31 

*X«rW«p**>-lr ^7yubfcot>, «^lT^ftioS 
#XtiEL^««3&^atf*i]feit^-e*>o/s:^#, 

[oi4i] <e»B4 fcfctt = 3/ 

> h*&Jg419, ^&&#=r ^h^F £/**Q«420, 
7A(cJ:0-t(7)«iS-«tB^*»S*L5 o tfcBSCfc 

ftbfclEftjfcft: (*lx.liCD-ROM, DVD (digita 
1 versatile disk) % 7 n y fc?^>f * 9 K 

[0 14 2] [HMj(2)] *^0^O^^^iJ(2)6OliEPJ# 

nm^r^^r y7/^m^xv t t<r>^m^m\^^x, m 

6, B7S:#IltBflt5 0 i^Ttll r=0,l£Ifc6 

[0 14 3] s>:7/Mfc«60l£ LT, JSP£# 

v-^ y7slsft?\)6Q2. 7ci^603, ti*ft£j£604* 605, « 

[0 14 4] *f»j*t^+ ^7^fT?U602{C|8Lr 

[0 1 4 5 ] 7tmm03 p\ p'\ «»SJS604 v, 
^&S&605 u, m7C#*606 X [xt];/i»0,...,ntCH 

UTt, **«(i)iBI«ft*Jfe-c, o',^"X[y];ju 
=0, . . . , n\Z Hti, 0-C*^F Q ±O*«r, ^gfcgj&u, viCtttt 
»qOF p <^££;&-t-5 0 

[0146] p' e R z q , =£0, 1 
*>" €S R Zq , *0, 1 
v^r Z p , =£0, 1, s. t. v q =l /F p 
A. [ju ] e R Z q , ^0, 1, ju =0, . . . ,n 
u£r Zp^O , 1, s.t . u q =l /F p 

[0147] *ffi0J(l)£H«fcLT, A^Pf^-*^ 
4*BB»J:&, A*3t?»J600 g[ar];/i=o,..„n;r=0,l 

[0 14 8] J^T, BEWftWI»*^+i/7yu**t«ir^ 
<5o 
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[0149] mmmiDtmmz. &mnn&^=* ^ 3/ 

> h*J«4a3a623S:fTl'\ W*3t^J603 g"[/z, 
r];^=0,...,n;r=0,l«r, £j*-T5o g" [i, 

r];i-i,...,n;r=o, iSrv ttJ*Rff-g-3t?iJ604, g " [0, 
r]; r-o, \*&mnn&m^ ^hy> h605<t-r 6 0 

[0150] a^h^h £;&M3l625{C:fc> 

it 5 ffi«*«#W-£606te: ct t) , 7C^S:603 p \ 0 ' ' , 
BB^^t ^ :7/UfT^J602*ffl^T1I«*«*607 
</> [i], <f> [i], <J>[0], p\ p";i=l,...,n&. 

/<? p' = p' 

P = P 

4> [i] = X j = i n (3A[j,0Hp" * [j])A[j,i] /F q i = 
1, . . . , n 

* [i] = £j = i n (3A[j,0]A[j,0]A[j, i]+2p" X [j]A[j, 0]A 
[j, i])+p' A[0, i] /F q i=l,...,n 

*[0] = Z j = 1 n (A[j,0]A[j,0]A[j, 0]+p" Z [j]A[j,0]A 
[j,0])+p" 1 [0]+p'A[0,0] /F q 

[0151] ^ &%tm&e>04 vSrffl^r, sssm 

w=v *[o] /Fp 

v"=v^" /F p 
v'=v^' /F p 

=r £ h609-#"So ^ bid, ^^cSi!E605 u&m^ 
^7t#^:606 A. [ m ] ► =0, . . . , nir, 
U[0]-U XC0:| /Fq 
u [i]= u ^Ci] /Fq i=i,..., n 

<?: ^ ^ y h6l2i--5o 

[0152] a_hJ: 19 , * [i], * [i], », v'\v\v,u,u 
30 [0],u[i];i=l n«rKSIft#3 h^y h613£-T 

[0153] ::t*, h614^r, 

H^VheOS^, SMtt^^ h^Vh613 

[0154] JES«:*J«ftia624(C X V . JeX±OA*3t^lj6 
00^:, ffl*liSr#3C?iJ604^, ^ ^ 5/ V ^614^:, 

c[0]=l 

c[i]=Hash[i](g[v, r],g" [v, r],u,u[v],v, 0 [j], 
^ 0 [j], <o, v, v" ; r=0, 1,2; v=0, .. .,n;j=i, .. ., n ) i= 
1, . . . , n 

r[y ] = Z v = 0 n A[/z, v ]c[v ] /F q ju =0, . . . , n 

[0 15 5] mfc&620&. 2p7C«ft606 A. 

] ; ju=0 nir, J£^618£ K> . 

r'=X [0]+Z i = 1 n l[i] r [i]r[i] /F q 

^^6i9-r^o 

50 [0156] £l±<D=i * y > h614<h , ^^618^:. 
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^J600 gU, r];j«=0,...,n;r=0, l£, ffi^Pf-§-3t^J6 
04 g"[i, T];i=l n ;r=0, It. *m*is*y7>\, 

^605 g " [o, r]; r=o,i£ % £m&#zr =: 

5>M>-h609, 912 a>,v",v',v,u,u /<7 

[0] - ; i=l n & , tr«Wa^Amk704CcftA L 

T«fl705£, 

c[0]=l 

c[i]=Hash[i](g[v, r],g" [v, r],u,u[v],v, <f> [j], 
0 [ j], a> , v' , v" ; r=0, 1, 2 ; v =0, . . . , n ; j=l, . . . , n ) i = 
1, . . . , d 

M>h605*, B**#3t«fl04T*«ffiA3tW603 ^ 

n M=0 n g[/i, ri'i^-n^vi*. r] c ^J / Fp 
r=o, i 

[0159] «**#fc«l3!711fcJ: 0 . ft«fl[705 
t, £*618£, ^^5,^^609, 612*, 

v" r ' v^C^v-{Zi =1 n r[i]r[i]r[i]} = W v-{I i=1 "(c 
[i]c[i]c[i]+* [i]c[i]c[i] + * [i]c[i])} /F p 
<t^!iE^;707 ' J(? 

u r ' -ni-iMir^IiJ / Fp 
i«rt9SroC ^?IB708-*-5 o 

[0 16 0] &±£TnmEXft!jt9&X&UmX*:9. 
S709-T5o 

[0 16 1] ±EB£«#IH»*s/ + s,7 / u3j r j fe(4i A ^ 

WAPf -^XW [iT] ;i=i n ; r=0, iHt, 

g '[j,0]=g[i,0]^ i Jg[0,0] A t°'^ /F p . ^ 

g , [j,i]=g[i,l] ff[i] g[0,l] A[0 ' j] /F p 

W»*^-ts/7/ur*>5. ftfc, w[i];i= 

10 1 6 2J **3CfctT, F q ±Oio = j|Mi -. 

[0 16 3] ft*SEW#Wl»*^ + y7/UK*0««fc« 
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(flitfCD-ROM, DVD (digital versatile 
disk) , 7n^f^ Wi K^-f^flK*, 

[0164] [**«(3)] *«B0JM|[«(3)tLriE 

T\ H8, m 9 Z&mLT &T\cmW-f Z> 0 £ATT\ r 
=0,i^t>o<[:t5o Sfc4*JMItt, C-i, r], r, 
[o,r];r-o,M>-fc*!>, ^fcfet>Hi:«*«*#o 

[0 16 5] mS#^+^7>MS$&80l£LT, ^Pf^- 
^■^^7^^802, tg«#803,805, «»Si£804, 80 
6> m7C^^807^j^T(7)ct 5(c2W»-fS 0 

[0 16 6] *»««Tffl^6ffPM->^^7/Ufr?l]80 
21*, **«(l)«ft«(2)otoi|4^^ a ^ n 
+2tTn+l^lJOfr^JT-^-5 0 
[0 16 7] -^Pf^^+s/7/I-fT^J802^«J^i-S 

isyy7A,m\ft* Afi, j];i, j=i nT-fc ^pf^- 

««SL»tt > A[-lj], A[0, j] ; j-i, . . . , n <02X u&&T*h 
13, MoMB^tt, A[ fl ,0]; # -i,...,nOn+2*» 

[0168] 5c««803 r' [-1], r * [0] , 5c«*805 
<>>o\p , \ ^$:g]£804 &$cm&806 u , ^tl 

«*807 a.[,i];„-0 nUBBLTt, *Jfc«(i)^ 

B«ftWC, r'[-l], r '[0], p , p', 

I0l69]r' [-l]e R Z q ,#0,l 
r [o], e R z q , ¥=0, 1 

P e R Zq, ¥=0, 1 

0" Zq, ^0, 1 
v^R Z q ,#0, i,s.t. v*>=l /F p 
^[tf ]e R Zq, ^0, U=0,..., n 
u^R Zq, ^0, l,s.t. u q =l /F p 

[0 17 0] n[i,0], ,[i,l];i=i 

n<Jr, AH» r], t,[o, T];r=0,iJ:J?, A^3t?U 
800 gU r];/z=-L,...,n;r=0, l^r, 

g[-i, r]-u [-1, r] r=o, 1 
g[o, r]=r? [o, r] r=o, i 
g[i, r]=r, [i, r] /f p i=i n , r=o, i 
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[0171] KTIEWftWrtr*^^ jx7/u*«te*:«^ 

So 

[0172] KSMftttflbfl-a ^ 5/ h ;* > h*fiS:«l3a832 
ICrfcitS^Pf^v'-y s/7^tT?«flFffl808(C«t ?), ±151? 
+ 5> 7^tT?iJ802*rA*3t?iJ800tC6JlTO«»Cf¥ i fig 

£-£t, m#:£?ij809g" in, r];/z=o, ..., n ;r=o,i 

g"U, r]=n v =-i n g[v, r] Atv - * ] /f p *=o 

n, r=o, i 

ZZT^ g"[i, r];i=l,...,n;r=0,lSr, 
tti*Pff#3t?U810, g" [0, r];r=o, l&, KgUIMRiK* 
3 ^ y > h811^-r^ 0 

[0173] ^&&#=r ^ y > h£j*MS833, 834 
(CftltS1E«Kffftff-]K812. 816fc,fctK 7t<&&803, 8 
05 r' [-1], r' [0], p , p \ o ' ' , t , Wif-g-Sx* j/^/U 
fT?"J802£^T, «««:«»817 * [i], <*> [i], 0 [0], 
p, p', p" ;i=i,...,n 1E«^:«ft8l3 $_[v], 

r' [0],r'[-l]; v=0,...,n £rffg818, 812"TS 0 

[0174] p = p 




4 [i] = Z j = i n (3A[j,0]+p" I [j])A[j, i] /F q i = 
L, . . . , n 

<f> [i] = Z j = i n (3A[j,0]A[j,0]A[j, i]+2p" X [j]A[j, 0]A 

[j,i])+o'A[0,i]+^A[-l,i] /F q i=l,...,n 

4> [0] = Z j = i n (A[j,0]A[j,0]A[j,0]+p'' A [j]A[j,0]A 

[j,0])+p" I [0]+p'A[0,0]+pA[-l,0] /F q 

r [-i]-r' [-1] 

r [0]=r' [0] 

[0] = Z j = i n A[j,0]A[j,0]+r' [0]A[0,0]+r' [-1]A[-1,0] 
/F q 

Mi]=2E j=1 n A[j, 0]A[j,i]+r [0]A[0, i]+r [-l]A[-l, 

i] /F q i = i, n 

[0 17 5] £b{C^3&gj£804 v^ffi^T, KSS&a® 
814, 8181c £9, S«:*«*:813,817 r' [-1], r [0] , 
[0], 6 [0], p, p\ p"£, 
co=v* [0] /F p 
v"= V o" /F p 
v' =v * ' /F p 
co'-v^ /F p 
t =r ^ ^ h819L, 
v=v r ' /F p 

o^v^OJ /F p 

£ ^ ^ y h8l5-f £ 0 

[0176] $ £>{C, <fc»gj&806 uSrfl^T, *7C# 
3&807 X [ju];ju=0,...,n&, 
utO]^ 1 Co] /Fq 
u[i]=u A. [i] /Fq i=l ,..., n 

£ ^ ^ y h82i, 820-r-5o 
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[0 1 7 7 ] »-bJ: 0 > _*[i],v^,v, _co, [i], <f> [i], 
0), v'\ v', a>', v,u,u[0],u[i] ;i = l, . . . ,n£^&^feft=:=r 
^ ^ h ^ V h822<ht"So 

[0178] ::r\ ^ ^ ^ > h823£, SESHtW 

fft* = ^y h*^ h811i:«iJ«fefl=3 * hpO- h822£ 

-r*o 

[0179] JSS«F£j*#La835tC X 9 , ^iiOA*3t?U8 

oo t, mtm-zicmiot* = ^ ^ h823£, &mr 

«[^fi)tB8*82405HS:i:UT, SM8fi£825*r, 
/<? c[0] = l 

c[i]=Hash[i](g[^, r],g" [v, r],u[v],u, <t>[j], 4> 
[j], a> , a)' , v' , v" , v, 0 [j]^ 6>, v* , v; At . . . , n; v = 
0, . . . ,n;j=i, . . . ,n; r=o, 1,2) i=l,. . . , n 

02^:ffi^T. J£^827£r, 

r[^] = 2 v=0 n A[^, v] c ^3 / Fq ju=-l n 

££j#826-T5o 

[0 18 0] 9US*8294r, ^5t;^^:807X 

[a];/x=0 n^:JS*827J: 9, 

^ r'«A. [0]+Z i=1 n A. [i]r[i]r[i] /F q 

[0181] £X±.cr>=* ^ y h^^ h823^r. ^^827^:, 
«JS*829fc ^7^aES3t831ir LTffl^? 

[0182] «ii£*-fe{coiNr H 9 «r#BP, LTlP^f 

So 

[0 18 3] ix^^*lE*-«feJCcfc f? , A^73t 

^J800 g[n, r]; a n ;r =o,i fc, ffi^Pf-^-^u 

J(? 810 g '[i, r];i=l n;r=0,l£, nm^-y^r y^ 

/HEW3t831*= ^ > V8230aB«WM(L«#3 ^ ^ 

M> hsn g " [o, r];r=o,i^, ^ 5/ h 

^ > h815, 819, 821 v^, v, a>_, 0 [i], <f> [i], to , 

v",v',a)',v,u,u[0],u[i];i=l SSWffi* 

«§8«:900^«:ALT, »^ffl90l«r, 
c[0]=l 

c[i]=Hash[i] (g[/z, r],g" [v, r],u[v],u, <fc [j], 0 
[j], a>, v', v" , v r _^[j],_co_, v^, v; ix =-1, . . . , n; v = 
0, . . . ,n; j=l, . . . ,n; T=0, 1, 2) i=l,. . . , n 

40 t±i&-rz 0 

[0184] Ktttta{ft*ttK&a907£J: v) , r co^ 

sfefa90l^fflv^rA*3r^J8oo^, acft**!**^ ^ y h 

^> h8U^, ffi*Pf#3t^J810r**>5tH*^"i809i:, 

JS^827 t^rfflvN-r^iE^:, 

n M= -! n g[^, r] r[ ^^n w=0 n g" r] c ^^ /f p 
r=o, i 

[0185] K«*f*«SE«l3S908, 909{C J: 0 , S^lfeffl 
901^JS:«:827i:2S^«:829i:«**«s3 ^ 5/ V h81 
5<? 5, 819, 82l£Srffli^-T\ ^HE^ 
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v -r' ^[0],.rhV |z l-i»r[i]r[I]r[i]l 

= cuv~{Zi = i n (c[i]c[i]c[i]+ $ [i]c[i]c[i] + * tile 

[i])} /F p 

u r ' =u[o]n i= i n u[i] r fi^ti] /Fp 

/r[0] r rC-l] v - {2 i = 1 n r[i]r[i]}=iLV - {s . =1 n (c[i]c 

[i]+i_[i]c[i])} /F p 

"3 4o £ £ *fg903-t* 5 o 

[0 18 6] ^±^Tco*iiE^fiJ; Oirr tfliEMX*:* 10 
3S906"f 5 0 

[0187] JbBKBtffflfrS-^* 7/H*ftett, A* 

[0 18 8] ft«5KR#ffHP«^^y7^X1E0!>9ejftil| 
Wfc*=x* y h&3l832, 2/ h;*> 

h£j*«S833, 834, JCS«^*a3i835tt, ny^- ^ 

flM&**4*IE*lJl907, X**<*tt!iEtoa908, 9091*, 

fclSftK* (^Jtli'CD-ROM, DVD (digital v 
ersatile disk) , 7n y ^ /n- Kx-f 

So 

[0189] (4)] *«noX*fl(4)iO|£ntt 

0, Bl 1 *#figLT&TfciftBJ§-fS 0 ^TT\ r=0,l 

£&zt><Dt-tz> 0 ttz&mmte, f} [o, r];r=o,i*> 

[0 19 0] Wfc*^+:y7/M**1006£ Lt, JHf* 
^+5>7/Mt?IJ1001^ »2(Z>*«HKBtF : 1004^, 5c 
«*1002, 1005 1, «8cSj£l003, 1008£, »tc«»10 

[oi9i] ^-rnm^riy^ yyjunmoouzmvx 

tt, ttE**«(l)^R|«jc**L. C*i£A[,/, v]; 

v=0, . . .,n£-f 
[0 19 2] »2O««BiRH^1004 A[v, 

[0 1 9 3] 5c«ffcl005 p\ p '\ tc«»1002 r' 
[0], t*&gj£l003 v. t*&g&l008u, *tc«»1007 
X[ii];n»o,... f n fcMLTfc, XttMU)£ffltk& 
r'[0], p>, p ~, X , n «Cttl,0-C 
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[0 19 4] p'G R Z q , #0, 1 
p" e R Zq > *0,1 
r [0], e R Z q , #0,1 
v^R Z p , #0, 1, s. t. v q =l /F p 
*U]e R Z q ,#0,1 jz=0,..., n 
" E R Zp , *0, l,s.t. u q =l /F p 

[0 19 5] A^Pf#3t^lJ „ [i,0], q [i,l];i=l,..., 
nt, Affim n [0, r];r=0, IX 0, AAX^JlOOO g 
[m r];/z=0,...,n;r=0,l$r, 

g[o, r]=i, [o, r] r=o,i 

g[i, r]=7j [i, r] i=i,..., n , r=o,i 

[0 19 6] !EW#l?Pff*^-t^7/^ife«rffl^ 

So 

[0197] £&*$B&^T=r Zyhtlsh 311042 

^ 7/^fT^JftUfll009{cJ: 9 , ±|a«p 

■^v'-f ^ 7/UfT^Jl0Ol$rA^^Ul0O0(CJeXT6C)«{C^ 

s*r, ttiaxmoio g"[ w , r];/z=o,...,n;r=o,i 
g"U, r]=n v= - 1 n g [v, r)^ v >») / Fp tf - 

0, . . . , n, r =0, 1 
3. 

[0 19 8] - g"[i, r];i=i,..., n ;r=o, u a 
*Bt*^Jiou, g "[o, r];r=0,iSrKi©*j*»*« 
^fzr c y y hl012<b-fS o 

[0 19 9] *2<03E»fl|««#3c y ^y h4jjtJa 
^1044{CJ: I?, $b{CA*3t^JlO00A^b3KRlO18LT, 

^2<7)A^3t^jioi9^g[ w , rj^-fs* r' 
=o^-rs 0 

[0 2 0 0 ] «2 0S«t«ftf3^ h^Vhl021 

Hl[o,r']-n v -i n g[v,r'] A ^.o3 / Fp r=oon 
<t^io2o-rSo 

[0 2 0 1 ] h^Vh4rt&311045{C^ 

<t51i*^:«*IH(i022«cj: I?, tc^^ioo5 o',/>' f 

^1023 ^[il^m^CO]^',^";^...^^ 

^[i] = 2 j=1 n (3A[j,0] + p" X[j])A[j f i] /F q i= 
1, . . . , n 

* [i] = S j=i n (3A[j, 0]A[ j, 0]A[j, i]+2 p " I [ j]A[ j, 0] A 
[j,i])+p'A[0, i] /F q i=l,...,n 
0 [0] = Zj=i ri (A[j,0]A[j,0]A[j,0]+p" X[j]A[j,0]A 
[j,0])+ i o" I [0]+p'A[0,0] /F q 

[0 2 0 2 ] £ «*SiSl003v^ffl^r, ffijRM 

^1024{Ci:^, 1S«3C«K1023^[0], p',<,"^ 
«=v*f°J /F p 
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v"=v p " /F p 

v'=v<>' /F p 

t a ^ ^ K 1025-TSo 

[0 2 0 3] $*b{C, flM*»£l008u*JB^-t\ 3Stc{£ 
»1007*U];/4=0,...,n&, 
□ [Ol-u* [0] /F q 
u [i]= u * [il / Fq i=l,. . ., n 
£ a ^ y V 1027"f 5„ 

[0 2 04] ««&#=i ^ V h£/*&i®1043lC*3 

#*««R«*fMlioi3fcJ;tK 7c^S:ioo2r' [o]£S 

A!^T1I**«*1014 *_[v],r' [0]; v=0,...,n£, 
r [0]=r' [0] 

MO] = £ j = i n A[j,0]A[j,0]+r' [0]A[0,0] /F q 
_^_[i]=2Zj = 1 n A[j,0]A[j, i]+r' [0]A[0, i] /F q i = 
I n 

[0 2 0 5] $ fcfc«»£]£l003 v*JBV*T* BRfe 

3S10151CJ; K> , S«^;filftl014 r [0], *_[0]£, 
v^= v r' [0] /Fp 

^ =v ^[0] /Fp 

£ ^ s/ h ioi6-r5o 

[0206] ^_t{c j: v) , *iof«^tt3 ^h^y 

hl028£, * [i], <J> [i], a?, v v\ v, u,u[0],u[i] ;i = 
1 n^tSo ^2CO^m^#='^ h;*^ hl016 

[0207] mi <o=* * y ^ > hioi7£, m 

3 ^ ^ h^V M028£ L, f 2^3^h^ hl029£ 
*2<fcX»fl?««*3 ^ ^ > M02l£« 2 0>3Elfeft 
ff= ^h>> M016£-f 5o 

[0 2 0 8 ] ^«*^^^1046(C d: , &±.<DAJj3C?\\ 
1000£, W*»#3tWl011i:, fl^^ y h>VhlOL7 

*«ffl[fe*H*l030^5l»i: UT, SB l toWOML 
1031^r. 
c[0] = l 

c[i]=Hash[i] (g[ v , T ], g" [ v , r] , u [ v ], u, 4> I j], 0 
[j], a>, v' , v" , v; v =0, . . . , n; j=l, . . . , n; T=0, 1) i = 
L, . . . , n 

lOOlfcffli^T, *1 OJES*l033«r, 

r[/*] = Z v =O n A[/i, v]c[v] /F q /u=0,...,n 

^^1032-r-5 e 

[0 2 0 9] £<btC, 3t)£^1039£r, 2p7C«»1007A 
[ju];^ =0, . ..,n£, J£^1033J;I9, 
r=l [0]+S i = i n A < [i]r[i]r[i] /F q 
££j#1038-r So 

[ 0 2 1 0 ] fo&±fjZ*&miQ47{Z X 9 , S2 0AA^J 
1019 m^Pf-^SC^JiOlli:, m 2 3 ^ ^ h ^ V M029 
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1035 £r, 
c[0] = l 

c[i]=Hash[i]( g [v, r'],g^_[o, r'], g " [j, r'], 
[j], <£j £j v =0, . . . , n; j=i, . . . , n; T'=0) i=i, . . . , n 

1001 «2<7>1»*WBRe^l004*JH^T* % 2 <D&& 
1037 

rt/z]=A[/z,0] + Z 1= i n A[/i,i]c[i] /F q p. =0 

n 

i<7 ^^1036-f-^o 

[0211] £A_b<7>:n h^y M017, 1029£, JCg^ 
1033, 1037<b, 2pJGS*:i039£, W«F#^ * S> 
8^^1040^ LTtfl^L, IWf^+ y^A^H** Lt 
ffi* Wr #3C^J 10 1 i S: t±J ^7 -T 5 o 
[0212] tftffiE*-«fe{Cov^T, 011 Sr#S Lrm^ 

[0 2 13] WflF-S->^rjx^/u*KS6rtt^J:i?, A*3t 

3Cl040<D%l<D=i * y h ^ V h 1012, 1025, 1027^:, 
^ «ffl*fiS;B8«:iioo^ftAUr, *ia>*S«fflllOlS:, 
c[0] = l 

c[i]«Hash[i] (A*3t^J, UJ*«P#3tOT, IlOn^ 5/ h 

[0214] $ ^(C, m<D7<j3ycmoi9b, WPff»-> 
-f ^/HE^^:i040CO^ 2(7)3^ h^Vh 1016, 1021 

a*ra#:*:yuioii££r, iftKflE^AnKiiosicftA 

c[0]=l 

c[i]=Hash[i](^2COA*^IJ, ffl*Bf#3C^IJ, SB 2 (7> 

[0215] ****R«**IE«l3illl2«C J; 5 , % 1 O 
*«fflliOiSrffl^r. A^^JlOOOi:, SloSMi 

«#=r ^ 5/ V hl012^, WAWP^^JlOll^, mi 
0/^^1033^, ^rfflt^T^liE^:, 

n M=0 n g[a, r] r[ ^ ] =n a=0 V'[M, r] c ^^ /f p 
r=o, 1 

v fto n <h ^r5t^no3-r -5c 

[0216] K«l1»«(R4rttlE«kail 13(C j; 9 , 1 20 
^SfeflSll094rffl^rm 2 coA^3t^Jioi9^ , m 2 
^ *«tR#a S 5/ V hl02l£, ffi^fPf #^C?yiOU^, 
^20/^^1037^, ^^v>rm2o^a^^tiE^; % 
n M=0 n gU, r'r U] =£l[o, nn^vti, r'] 
cCi] /f p r'=o 

[0217] «**#«IE*Q.3ffillll{C J: 0 , »l<OS6« 

fflnoii:, Si«7>^^i033i: , fi^M^n ^ y 
^ h 1025^ SrJBl^T, ^SE5S:U02, 

v" r ' v' r ^ w ' r[ - l] /(L i=1 n r[i]r[i]r[i]) = a,v"(Z 
i=i n (c[i]c[i]c[i] + tf [i]c[i]c[i] + * [i]c[i])> /F p 
5(? <i:, 2ftES*:i039£, flSjCS^fa ^ h 7« > h 1027 , ^1 
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u r ' =u[0]n i= i n u[i] r[i:,r[i] / Fp 

[0 2 l 8] XftAfttttEttaiiMicj: 9, »2*>#fcife 

ffill09£, *2OJS*1037^; *2 0«*jfcfls3$5r h 

/ r t^v"{Z i=1 nr[i]rti]} = a L v-{Xi =1 n (c[i]c[i]4^ 
[i]c[i])} /F p 

[02i9] et±^r ^ftSE^^fife ±Tttu®x&% w 

[0 2 2 0] ±EBEB#Wl»#^+5r7/U*ifef4, 

[0221] fcfcKBttWM.^* 

5, h*&Jll042, XftA^a S $/ h * > 

h*««ai043, 1045, JSg£^M3gl046, 104712, ^ 

*®X«*4Rft*tttE«3|1112 % 1113, £&&#&liEM 

ami, iiHtt, =>tr^-^±r-^fT^tu5^n^7 

VD (digital versatile disk) , 7n$/t'f ^r^^ 

[0 2 2 2 ] [**W(5)] **^C0||*fifiJ(5)^^-fA 
[0 2 2 3 ] &B&302 g[0,0], g[0, 1] 5« 

[0 2 2 4 ] 8«»x[A];A=i,...,ttcj:?», 
♦MfO^tlr, g[0,0h g[0,l, A]=g[0,0] x t A i; 

A-i,...,t*u ±t*to&nmtti* g[o,o], g [o, i]=n 

k=l t g[0,l, A]£-f 5 e 40 
[0 2 2 5 ] A**#3t^J301 r,[i,0h rj [i, 1] ;i = 

1 , n ^ . <&§|&302 i, [0,0], u[0,l]#A#£*u 

^BB»302*5J:VElgainal«««i*p, q J: f? % £££AM 
&1200T% AA^* h/M201*4jS;U AA3t?U300 g 
U, r];^=0,..,,n;r=0,l,2^r, 

g[o, r]=rj [o, r] r=o, 1 
gfi, r]=7, [i, r]/Fp i=i,..., n , r=o,i 

g[ u , 2] =Hash' [ * ] <p, q, „ [0, 0], g[0, 1, A ] ; A =1, . . . , 
t) u =0, . . . , n 
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[0 2 2 6] mE**«(i)75M**«(4)lc, 
feit^roM^iii^, £to, ia><b, o, i, 2{c 

[0 2 2 7 ] *fcfl9l2HJfe«(3){c, 
7Ufe*;frifc«:»flr3»§\ A*:m*\ g[-l, r]*T 
&^LT, g[-l,0], g[-H], „[0,0L rtlQ, 

g[-i, r]=u [-1, r] r=o,i 
g[o f r]=n [o, r] r=o, 1 
g[i, r]=r? [i, r] /f p i=i,..., n , r=o, i 

g[ ix , 2] =Hash' [ ^ ] (p, q, „ [0, 0] , gfO, 1, A] ; A=l, . . . , 
t) u=-l n 

[0 2 2 8 ] *fcj»«(4)fc, *SM«OAA3CW* 
gH[02]=n v^^gfv^jA' [v.o] /Fp 

i=l,.. 



£_[i2]=n v =- 1 tl g[v 1 2] A t v -^ /F p 

[ 0 2 2 9 ] *b'tc;"""BE««-Wlt#^ + y^/b*teSfc 
g[/£,r']; r=2£, *2©3^^y^^ 
c[0]=l 

c[i]=Hash[i](g[v,2],g^_[v,2], ^y^;; v = 

0. ...,n;j=l,..., n ;r=0,i) i=l,..., n 

[0 2 3 0] K««««1r«KAaic«<tdfB 
n^=o n g[^,2] r ^^n w=0 n gll[M, r'] c ^J / Fp 

[0 2 3 1 ] [XHffl|(6)] *»Bo*»«(6)S:/ £ tA 
AX^J^^-Jfetcoi^T, ill 3 tmi 4*r#SgLTR 

»ts. rwt, o, i«7?m^^5o 
[0 2 3 2] MBmMOinfC. 8*«x», tA 

1 ttt* BEW#^Bfl^j3Wfei304fcJ:9, A^fff^- 

3tJU301 n [i,0], i, [i,l];i=i n< t, ^ii«|302 t, 

[o,o], t) [o,i]^sr, *a^jHffli3io^ tr, rnmm* 

01x[A]^, »Cl»**1302a[A]^, ^BSI^JfllSl 
300<hLTA^L, £Mft£Htt*WL305 g'tju^.A]; 

[0 2 3 3 ] &Ma^|«|K»tti307fC J: 9 , &mW%<D 
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#1305 g' [ m , l, A] ; v=Q n; A = l x&Gink 

r, 4*HH8yiJ*H40 3g' t/z,l, A];/z=0,...,nSr, 
g [ji ,l]=n A =lV lit, 1, A] /F p *i=0,.. .,n 

£-f5 0 mt», g ' [o, i]=jj to, n^AixttSo 

[0 2 3 4 ] *aajHttT*>5AABP»XJIJ301 rj [i, 
0], rj [i,l];i=i,...,n£, {^mm^OZn [0,0], 17 [0, 1] 

4*M»?IJ&1401 g'[ju0];ju=0 n*:, 

g [0,0] =77 [0,0] 

g' [i,0]=Hash' [i](r? [0,0], r? [0, 1, A], ij [j, F ] ; A = 
l, . . . ,t; r=0, l; j=i, . . . ,n;) . . . ,n 

[o,o]^Atv#x.r^6o 

[0 2 3 5 ] 'JStom&l&140lt'£mm&\m4Q2$:&t>l£ 

r, ^BB«wi404 g'U, r];^=o,...,n, r=o,it-r 

[0 2 3 6 ] 4*9Mt?IJl404£, AABt#3C^J301^, 

HHB302 A*3t?U300 gU, r];ju=0,...,n; 

T=0, 

g[o, r] = rj [o, r] r=o, i 

g[i, r]=u [i, r]g' [i, r] /f p i=i,. ..,n, r=o, 1 

t-TZ> (S5«k3ffil402) o 

[0 2 3 7 ] (MrlB**«(3)«C, *^l^i](OA^3t^J4 
a*tt«riBflBi-S»*, A^0f-§-3t^J rj [i, r];i= 
i, ...,n;r=o, its tefflm rj [o, r] ; r=o, uz.ml 
r, g - [ M , r];^=-i,...,n;r=o, 

s e fc*ru g' [o, r];r=o, iw:, ^hi»c*li^ 

LT, A*X« gU,r];^=-i n;r=0,lSr, 

g[-i, r]=n [o, r] r=o, 1 

g[i, r] = r? [i, r] g ' [i, r] /f p i=o n, r-o, i 

[0 2 3 8] *JHS«-CWt, fffc{C^$tt7t^^»^J 
^^^ii**C)tAA3t^J<O^tlc0't s #*t\ -to 

SrPliLlTSo 

[0 2 3 9] ftSSHl 3lc^Lfc, Bn#£Mfl&ijg« 
1304, S9*Q.31SgSl309, ^BB»?iJtMiESgtt 130714 % =» V 

»«Ef* (W^liCD-ROM, DVD (digital versa 
tile disk) , 7 n ^ t'^ ^ ^ ^ j&ffc, ^"Kf>f^^ 

^fT^SC tX. *&w&nifa~tzz.t&x$z> 0 
[0 2 4 0 ] immmon *&m<F>mmmd)<oxj3?c 
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So r«, o, l^fi^s. mummmte) tmmz. 

[0 2 4 1 ] *KHf AlA=l f . . .,ttt, UE^f+^lggi 
JU#ifcl504lC J: S , Elgamal«ttKftfr#;&«Jttffil500 
£ IT, 3&$&3tl502 x[A]£, ft£l«e«1503 a 
[A]t. ^IB»^J't9*1501^ LTAAL, #1S^HJ 
»£!J*fL505 g' [ tf ,1, A];^=0 nt, 'Jiffim&mm 

^:i506<b. ^#5o 

i<? [0 2 4 2 ] ^P^IJ^IE^fel507{C J: t) , *!DE93#£> 

*«*iE1508*ttfcb, #E!&#Oft1R£Mfl^j&150 5 
g , l, A];ju=0, ...,n;A»l,...,t*r-frte-£T\ <kH 

m&m 1S09 g [/z,l, A];/x=0 nSr, 

g [w,l] = n A = i t g'[y,l, A] /F p ^=0,...^ 

[0 2 4 3 ] *iiS3«fltl500d^^H»^iJJiEg' [ tf ,0]; 
u =0, .,nSr, 
^ g [ju,0]=Hash' [/i](p,q) w =0, ...,n 

[0 2 4 4] ^BB#^JJiE^^BII»^15094:^^-a:r. 

^^#^iji6ii g '[ a r];/i=o,...,n, r=o,i^t§ e 

[0 2 4 5 ] #A*»*3C*J«#i-L...,nW:, fiE0^# 
Vg%-<£j3mi606lZ.£ r) , ^^tl602in[i] miJ^flf^l6 
oig' [i, r] ;r-o,lir, ®c^§L^:i604s[i] i: , MWLmm 
a*160Ss' [i] ^ J: t> , A^^-^-3tl607 q [i, r] ; r=o, 1 

77 [i,0]=g' [i,0] s ti3 / Fp . 
30 n [i, l]=m[i]g' [i, i] sCi] /F p 

[0 2 4 6] y h (»ffil»*3tJgE1704), 

*«feffll707. JS?*i709S:l«{c:£JlToj: 5U**L, 

q [i2]=g [i,0] 5 ' Ci] /F p 
c' [i]=Hash[0](7? [i,0], rj [i, 1], T? [i2]) 

fl'UW [i]s[i]+s' ti] /F q 

Mffisf-^-^iS no4 <^^^ 1709 1 &m^kmmjci6Q8t-t 

So 

[0 2 4 7] »*ft*KS6«^ J: 9 , ^TOA^Pf^3t 

^ i6O7^pf-^>fi:tiE0j^:i6O8{c&gur, 

c' [i]=Hash[0](n [i,0], rj [i, 1], 77 [i2]) 

SK«flS 180l£5fc#>, Cltl(C/^ig:i709^:^^r > ^H£ 
5tl802 

77 [i,0]*'Ci] =7J [i, l] c ' [i ^n[i2] /F p 
^^^5!z:o^<t^?i^l610-rSo A^Pf-§-3tl607^TO 
5EStt^*»*tufcfe, A^7Pf-§-3t323 77 [i, T];T = 

0, it. *«r^BB»i6oo g' [0, r]; r=o, it X *) A*3t 

^iJ300$r. 

g[o, r]= g ' [0, r] 
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[0 2 4 8 J fft&nnW(3)\Z, *Hm^iJ(DA^3t^J^ 

g[-ir]=g- [-i, r] 
gto, n= g - [o, rj 

g[i, r]=„ [i, r] i=l,..., n 

[ 0 2 4 9 J *mm>\T~te, ^^^^^tlfc^P^ij 
(-iff ^tt Lfc - £ &±4t £tix^ S A^7Pf -5§-3to/&# 

XO«^«rfr 5 r <t £P£it-f S 0 

[o2 5oj ^iiscfifc, Knff&nttnitc 

1504, &fflft*JtftfiE£Cl507tt, 3>t a ^-^±r*^fT 

»^B«AtB»LfcEil# (flitf CD- 
ROM, DVD (digital versatile disk) yu y 

^mzmm-fz ztw* z; 

[0 2 5 1 ] [»Jfc«(8)] *^0JOH^j(8)(C^it5 
liEMW'^BIf^iJirjfeHot^THl 9 £0 2 0 ££#es t 

[0 2 5 2] *a«»tte& . *Mftl9Q2 gffi 

s, 

[0253] temtiiwimmofrb, &BBa*0jj£i9O5 g ' 

g [*,0]-Hash' U](e) *=0,...,n 
££j#1904-f 5„ 

[ 0 2 5 4 ] rtl^b, ««#1902 

903 a MMk)£iM&y#i 

907 g'tw,!];/*^,...,^ 
g' [ff ,l]=g' U,0] x /F p w =0,. .., n 
££/*1906$jh,* &&&gl!&?lj#l9()9tf, 
g'U>2]=g'U,0j* /F p jz=0,...,n 
t £*Sl908 £ft £ e 

[0 2 5 5 ] ««ffil912, «»1914*10HC, 

c''=Hash[0](g'U,0],g'U,2] ; ^ =0 n) 

0=c"x+a /F q 

[0 2 5 6 ] ^HM^IttK^tttc J: 9\ Mfefii2003£, 
c"=Hash[0](g'U,o],g' U,2]; M =0 n) < 
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fc£/*2000U &*1914*Jfl^Tfc5E3;, 

g'f^Oj^g'f^oK'g'U^] /F p «=0 n 

$:^!i£2004-r6o 

[0 2 5 7 ] **ft«T-Wt, &#*C±/££ft££§j§£|?Ij 
[0 2 5 8] fcfcBl 9, I2 0IC/TU:, 

D ~ ROM > DVD (digital versatile disk) , 7 
oy^-f^^JKfle, 'n-Kt^ m&T-7 

[0 2 5 9] [£ft0ij(9)] **W(D5IJfefifiJ(9)£LT, 
■E«#«*iCoV^TR»i-5 0 Mfl5XJkM(5)£|Plfl| 

So 

*0 [0 2 6 0] A;A=l,...,t#B*>fjEE#tt, A-1#B 

So 

[0 2 6 1 ] --T\ A#¥b«E«»C!>fir"5fEB#«» 
«*(*»**^«fct/*<D|ES3tO!IB)to^TRW-r 

So 

[0 2 6 2] »«a»»*«fcJ;9l,0T4^F q ±o* 
30 ^MA]^Mt5o 

[0 2 6 3] 0[A]e R Z Q> *0,1 

[0 2 6 4 ] g[ 0 ,0], g'[0, 1, A] 

g[o,oK g[o,i]£, A*4ixfciM-3»U*. g[i, 
r]:i=1 n > r=<u*:U &#n'Ammt9&mx 

[A]£>b, «#«#gjS£GU,0A]; w =0,...,n£, JK<Q 

3B»a*Si£G[|i,i, A];^=o 

«#.0, A]=g[ /i> 0]^ A J /F p M = 0 n 

G[iz,l, A]=g[^,0]^t A ^ /F p tf =0,..!,n 
^^-TSo 2/ h^>h<ir LT, gb.TA];^ 
^ 0....,n,r-0,i,A-0,...,t«rfflA-J-6. 

[0 2 6 5] g[0,l, A]=g[0,0] x t A ^=G[0,0, A]tt, ^ 

[0 2 6 6 ]»te t 

ctAl^HashtOKgf^.oj^Gt/i, r, A];/z=o,.. n ; r=0 
1) 

t[A] = B [A]+c[A]x[A] /F q 
^ [ 0 2 6 7 ] 
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g[i,0]->g[i,0] .,n 

g[i, 1]/G[i, 0, A] /F p i = L n 

[o 2 6 8] tkm&mte. ^fim-^icfutmwx'pt x 

c[A]=Hash[0](gU,0],G[ju, r , A ] ; ju =0, . . . , n ; T =0, 
I) 

gU,0] r[A3 =GU,0, A] c[A] G[/z,l, A] /F p ix- 

0, . . . , n 
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10 



[0 2 6 9] WJi.fc, \A<Dmm%±X\Z& Vftfrtltz 

[0270] iiEmm £L±w.m ^tzmmmniEmmz 
[0 2 7 i] [?E±m xttnt, mti^^x^it^ 



/f c 



=n v =i n+m ' (n,=r g [/i, r] A[ * 
- n+m 'g" [v, r] c[v] /Fp 



n JU =i n+m g u, r]'(z v =i n+m ' a[h, v]c[v]j 
3 ) cCv ] /F D 



=n v=1 r 



J: 9 ##*<5 0 

[ 0 2 7 2 ] *7t^^:=i h L*it>0£ 

u r ' =u'U [0] + Z i = 1 n X[i]r[i]r[i]} /F p 

=u 1[0] n i= i n (u* ^) r[k3r[k] /F p 

=u[0]n i = i n u[i] r[i]r[i] /F p 

v ' r[0] ni=:1 n v r[i]r [i] 



ZthlZft [0 2 7 3 ] ^&&f*=r ^ y V hMMI^lll* L 

[0 2 7 4 ] mMm(l)<0'\E^^i&mzmisX\*. 

/Fn 



= (v r' C0] ) r[0] v - {Zi = i n 2: ^ =0 n 2: v =0 n A[i> ^ ] A[i , v ]c[» ]c[ v ]> /F p 
=v" {r' [0] Z u = o n [0, a: ] c [ u ] +2 Z i = i n Z j= i n A [i, 0] A[i, j]c[ j] + Z i=i n A[i, 0] 
A[i,0] + Z i= i n Z j = 1 n Z k= i n A[i, j]A[i,k]c[j]c[k]} /F p 
=v-{Z i = i n <f> [i]c[i]+<f> [0] + Z i = 1 n c[i]c[i]} /F p 
= cov"{Z i= i n (c[i]c[i] + <f> [i]c[i])} /F p 
J:^4t5^^:^bM e J^L_b. A[i, j]^g^^JT* v M r ' v' r [0] n i= i n v r [i3r Ci3r[i] /Fp 

[0 2 7 5 ] ^JfB^^iJ(2)^>'tI^^^:{CggbT^, 30 

Zi=i n r[i]r[i]r[i] + Z i = i%*;i [i]r[i]r [i]+ p ' r[0] /F q 
= 2h=l n Z isl n Z j =i n Z k = i n A[h,i]A[h > j]A[h,k]c[i]c[j]c[k] 
+ Z h =i n Z i=1 n Z j= i n (3A[h, 0]A[h, i]A[h, jl+p'X [h]A[h, i]A[h, j])c[i]c[ j] 
+ Z h =i n Zi=i n (3A[h,0]A[h, 0]A[h, i]+2p "X [h] A[h, 0] A[h, + p 'A[0, i])c[i] 
+ Z h =i n (A[h, 0]A[h, 0] A[h, 0]+ p "X [h] A[h, 0]A[h, 0]) + p " X [0] + p ' A[0, 0] 
/F q 

= Z h =i n (c[h]c[h]c[b] + </> [h]c[h]c[h]+<f> [i]c[i]+ <f> [0]) /F q 



mij:, v"Uh=l n (c[h]c[h]c[h] + ^[h]c(h]c 

[h]+*[i]c[i])}« to] /F p <Dm$kwtm^\,\ 

[0 2 7 6 ] &±T-m&<n^&m<1zfr\ZA[i t 

[0 2 7 7 ] Htff£^ft#iJ(3K M«^»J(4)l:^ltt) 

[0278] mummm(s)<Dmm^<^mm^m^m 

g U,0] r =g' U ,0] cx+ * /F p 
=g'[w,0] x V U,0]°< /F p 
■g'lli.ilV lu,2] /F p 



[0 2 7 9 ] **.b*tfc«««c[v];v« 

^ i n+m'C^ts, KM1»«iibirlM£jaa(c4sttStll 

ffi^&ffifc+JS^SrU ] ; /z =1 , n+ra£r#:#> -5 \Z\$A[ u 

v];ju=l, n+m; v=l n+ro *:*D * 

[0280] z\ti&* g[/z,r], g "[v 

r] ; /u =1, . . . ,n4ra; v =1, . . . , n +m' \Z$f LT, A[ u v ] ; & 
=1 ,n+ra; v=l, n+m' It, 

[0 2 8 1 ] tt-ff^feff, A[ tf , v]«:*0fe*t^»5* 
5(7 I*, <b 3<7>g" [v, rltCBSLTIi, g[ a , 
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-fc#*#6ftfe. c[£J=l. c[v]=0;v=0 {-i, 

[0 2 8 2] *fc. «Wttc[v]tt. 

[0 2 8 3J r]©fig^{c|aLTfc. 
fc**fe, «ft«r[«]. r'[«]|cHLT. ftfE*#j* 

[0 2 8 4] Aa****;^*******;^* 
?'J «[// r];«=i,... >n+m;r=0; l4 n fJlJl(Z)r 

KBLTit^hA- itB.r]:,,-! n+m *. ^ 

[0 2 8 5] 6t±»c± Q , ***■**£■*•[,,] ; „ = 

i,...,n+mi it, g " [ v , n-n.-Aij, r] A t 

= £v=l n+m 'A[«, v]c[v] /F q ;t,=l n+m, fc £fig 

Ictt. BEW*ttfWTf* ftJUftHft*Jl 

[0 28 6] laoiJtfcfirtBLT 

«"[v, r]=n M=1 n + » gt/i , r] A[„, V ] /Fp v = 

1, . . . , n+m' 

[0 2 8 7 ] IWMI^Bftosiftfc^aofcri!,^]. 
g"[v,r]=n tf=1 n+ »g[^,r] A ^- v] /Fp v . 

L ... , n+m* 

[0 2 8 8 J tf % 

£h=i n A[h, i]A[h, j]A[h, k]=$' [i 
£h=l n (3A[h,0jA[h, i]A[h, j]4 fl 
=1, . . . , n 
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g"[v,r]=n M=1 n+n " g [^,r] A ' t # v] /Fp v = 

!>..., n+ra' 

=n,=i n+ Ma,r]-(z v=1 n^ (au,v]-a'u, 

v])c[v]}=l /F p 

[0 2 8 9] tZZit, »ff*fcatf*lfcc[vJfcHL 

n tf =i n+ffl g [^,r] A ^. v] =n ^ =in+mgU r]Ai t|li 

" V] /Fp v=l,..., n+ m' 

[0 2 9 0] MI2H»«(2){C*5^T, S«ft#=i ^ 
u * u ^l^ = 0 n^^^^ixfc^^, iS»r[i];i= 

r =X[0]+S i=1 n A[i}r[i]r[i] /F q 

20 [0291] MEXHWOoii^stottKSCofejn^ 

2h=l n Ii=i n i: J=1 "2 k=1 n A[h ^ ]A[h , j] A[hfk]c[i]c[j] 
c[k] + Z h=1 n£ i = 1 n Zj=1 n (3A[h 0]A[h . ]A[h .j^^ 

[h]A[h,i]A[h,j])c[i]c[j] + Z i=1 n (Z h=1 "(3A[h,0]A[h, 
0]A[h,i] + 2p^[h]A[h,0]A[h,i]) + p' A [ 0 ,i]) c [i] + £ 
h=l n (A[h, 0]A[h, 0] A[h, 0]+ „ [ b ]A[h, 0]A[h, 0]) 4 0 >> 
l[0] + p'A[0,0] /F q 

[0 2 9 2 ] *5B0>v£>if «r««t % 
30 2i=i n (c[i]c[i]c[i] + ^ [i] c [i]c[i]+* [i]c[i]) + * [0] 

/Fq 

[0 2 9 3 ] iot, Wi5c[,];,=o n «c«L 

Tt>, »tt**rtOirofcJi>fctt, c[«i ]c[v]c[f]; 

[0 2 9 4 ] r.*u^ 

• J.H /Fq i, J, k=l n 

Mh]A[M]A[h,j]) = 6[i,j] 0[i ] /Fq ifj 



2h=i n (3A[h,0]A[h,0]A[h,i] + 2^Mh]A[h,0]A[h,i]) + ^A[0,i]^[i] /Ffl 

Ih=l"(A(h,0]A[h,O]A[h,O] t ,'Hh] 4 [b,0]A[h,0]) + „" lt o] + p'A[O,O] = * 
L0J /Fq 
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X*&>Z>Zt*&%E-tZ> 0 Z.<D-tfrh. A[i,j];i,j= 

1 nCo^T^T^C t 0 

[0 2 9 5 ] #;ibixfcj,k;j*klC#LT, m&ft&A 
[h, jUCkklTfcSn&TC^ h A'Ath, j]A[h, k] ;h= 

Sn&TG^ h/UA[h, i];h=l, . ,.,n££r#x.5 0 

h/>A[h,i];i = l,... > n^n^7C^ffi^5§'5> 

-£<5£-f$o -r^<t> ±ixt£ 9-<* h/UA[h, j]A[h,k];h 
-l,...,ntt, t^TO^^ f^A[h, i] £ft^0T-&£ 

A[h, j]A[h,k]=0 /F q b=l,...,n 

[0 2 9 6 ] Z.(OZ. tf)>h, n<g<7)-<^ h;UA[h, i] ;h= 
l,...,n;H...,n©}%, ^hj*^^0t*^t^^ h/u 

[0 2 9 7 ] JrtiJbsSJ;!), i=j=kC0S#. A[h,i]A[h, j]A 
[h,k]*<TC*>5rt:«>, hA'A[h,i];h«l,...,nttd>* 

* h/^A[h, i];h=l, ...,nte, 0T-*lMS#£)t/f(> £ o 
_h5CJ:D, ^ni3l 1/3 T-£>5o 

[0 2 9 8] nfflcD-<^ h ^A[h, i] ;h=l, . . . , n ; 

i=l n#n&S£rfl*5B5r &&^-t\ 

[0 2 9 9 ] h/l-a[h] ;h=l, ...,n£r, nfi<D^^7^ 

— k [i] ;i = l, nSrffil^T, 

a[h] = Z i = i n ic [i]A[h, i] h=l,...,n /F q 

[0 3 0 0] fcU a[h]= /Fqftbtf, k [i]«0^*>«C 

tf* nffiltfX^ h/UA[h, i];h=l n;i=l, 

n&n?k7t&ffi$: i &ZZ£&7FltZ>a a[h]=0 /F q fc h 
±:^<Dmm\Z % Jghj£#a*A[h,i]A[h, i]X-$>Z>n#i7t 
h/UA[h, i]A[h, _b^^llo_b(7>x<:J: 

t) , 

0= k [i] /F q i = l n 

KJiSrt>oTA[i, j]#««fT*J-C*>*a^ 

[0 3 0 1 ] ^lfe^(l)Ota^(7>^fE^(7>feiaOvCr>ji 

r[0]r[0] + Z i = i n r[i]r[i] /F q 

= Z i = 1 n S j = 1 n Z k= i n A[i, j]A[i,k]c[j]c[k] 

+ Z j , 1 n (Z i = 1 n 2A[i,0]A[i, j]+r' [0]A[0, j])c[ j] 

+ £i = i n A[i,0]A[i,0]+r' [0]A[0,0] /F q 

£i = l n (c[i]c[i] + </> [i]c[i])+<J> [0] /F q 

[0 3 0 2 ] J:or^^45c[/z];tf=o,...,nl:BSLT 
fc, &m : K&f&*)$LOlz.*>\zft s c[ju]cv ; ju, v = 
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[0 3 0 3] Ctltt 
Z h =l n A[h, i]A[h, j]»6 [i, j] /F q 
<J>[i] = Z h=l n 2A[h,0]A[h, i]4r' [0]A[0, i] /F q 
<J> [0] = Z i = i n A[i,0]A[i,0]+r' [0]A[0,0] /F q 

tZteM-tZo £oT\ A[i, j];i, j-l,...,ntt 

[0 3 0 4] SfFlEHJ6#J(3), l?*«(4)«C*5^T<>IB« 
/0 CO»f&3* J* A[i, j=l,...,ntt, ttftff^Jd* 

[ 0 3 0 5 ] [*n»BSet±] W«P*^-r y 7/uBEW3t«c 

[0 3 0 6 ] WPiP*^^ */7/K7>tt*g" [v],m" [jcx] 

r[*z ],r', 0 [i], 4 [i], co, v', v*\ v, u, u[i], 
rlu i], v[_, o>_, v 

[0 3 0 7 ] 

HE8^#+^0f-^v' J r y7/U(7>ff»*4:, ^^oft^R^tt:^ 
[0 3 0 8] «HE«3att»mictHH.T*5< 

oa* (1) -cw: , $^Ktt# ieoco mmmm&tk&&220ii 

®:^8(n log n -n+DS^^^ixri/^ctOlc^tr, 
**WiCj:tttf, »»«l*«jir47n+14laI-C»^, n>4(7> 

40 l\ 

[0 3 0 9 ] b^>t>, **W«C*5V^tt. }£!Ei®*lT-fT 

[Hi] t*oS«lo*fiS^tiT^5o 
[82] ^*OSff2W«*^t0t 8 fc5o 
[13] ««IR<OXlKWIw«3(t<5IEm4-|fPf ^-^-^ v7 
50 ^SS«i:Wl»#'>ir 2/ 7/u«8iESS«^<o*«oAW*«: 
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[04] **m<o&i&m<ommtt*vt**+s,7A,m 
[05] lownj^+y^jnju, 

[0 6] *«K^*ftW2 0fiE«#Spf# S / +s ,7 /U |b 
[0 7] «B©WW|2 0|K|^ t y 7 ^ H | a 

[0 8] *«K^*JSW3^SEWf+ll«P#^Yy7^S 

[09] 3 

[010] **KO**W4©lEH#W^S/+j/7/U 

[0ii] **woj«fc«4©wi»*'>+y7ymtta 

[012] 5 «>X*XJIIft*a«OB|| 

[013] 6 ©AA3tW4**»o*« 

[0i4] *«w<o35*«6tfetfs«rfta»«o»iai 
[015] 7 «>A*xyiJ4rt*ifeoi»« 

[016] **WO**«7©A*3tW4*«fefl!>** 
[017] *«^OH*0ij7{C*5^51iE^*^ilS 

[018] **B^3»*«7fcj3«j5»*ft«Kim© 

[019] **WO*ftW6^**«7JC*5WSBE«# 

[02 0] **Wo*l|[«6i:JBfc«7fc*tf6ABi« 
l 0 o A^fHf 

101 Pf*^f 

i o 2 ai^Pf «w 

10 3 RGlHAflF #XW 
l 0 4 ttKtt^AHft 

1 o s mmm 

10 6 

2 0 0 

3 0 0 A^3t^lJ 
3 0 1 A^Pf #3t?lJ 
3 0 3 

3 0 3 2»7/Mt« 
3 0 4 ffpf ^ 
3 0 5 ?|»*f&«ft* 
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iv err} Ct \j \j x. & O 1. & o J7 
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3 0 6 




3 0 7 




3 0 8 




3 0 9 




3 10 




3 11 




3 12 


1 ^ ' IJ / J us. 


3 1 3 




3 1 4 




10 3 15 




3 16 




3 17 




3 18 




3 19 




4 0 0, 


600, 800, 1000 A^?3t^lJ 


4 0,6 


0 1, 801, 1006 nHt*is*y7A4H 



402, 602, 802, 1001 ntit*f+y7A, 
20 403, 603, 803, 805, 1002, 1005 

404, 604, 605, 806, 1003 

405, 602, 808, 1009 B*^ty7^ 

406, 603, 809, 1010 ffi^j^J 

407, 604, 810, 1011 ffl*Pf#3t^J 
" 4 0 8, 605, 811, 1012 ^ y \. 

40 9, 606, 812, 816, 1013, 1022 

40 A, 614,823,1017 

4 1 0, 6 0 7, 8 1 3, 8 1 7, 1 0 1 4, 1 0 2 3 

411, 60 8, 814, 818, 1015, 1024 



4 1 2, 6 1 3, 8 1 5, 8 2 2, 1 0 1 6, 1 0 2 8 

413, 615, 824, 1030, 1034 g&ftffi 

414, 616, 825, 1031, 1035 &Sfeffi 
^ 415, 617, 826, 1032, 1036 

A 

416, 618, 827, 1033, 1037 

417, 810, 1011 ftjim^xm 

418, 622, 831, 1040 Wf#^+ 5,7/1, 
4 1 9, 6 2 3, 8 3 2, 1 0 4 2 c 
420, 625, 834, 1043 £**fl==r * 3, h 

» 421, 624, 835, 1046, 1047 
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Item*] ¥«12¥llfl20B (2000. 1 1. 
2 0) 

l^SMSuE 1 J 
[*fIE*tASJg£] e^f: 
[4fjOE#&if g£] 0 0 3 9 
H|jE#jfc] £X 
[*fjEf*i£] 

[0 0 3 9 ] A^Pf^3t^iJ^r, g[i, r];i= 

!--n;r=0 l, g[i, r] ;i=n+l, . . . ,n+ 

m;r=o,...,i, *ti&&<D^j3j:?\i<Df&#£^ g[i, r]; 

i=l, . . . > n+ra; r=l+i, . . . , r , -«co^»{c^jc5-r SSL 

l,...,n+m, j= n +l n+m\ ^ff£ ^-{fc^lfc^ A[i, 

jj ;i=n+l, . . . , n+m, j=l, . . . , n , tVftt^tSXft 

A[i,j];i,H niLT, ffl^Pf^3t 

*J g"[i, r];l-i,...,n;r-l f . 1 . t nfe % 

g" [i, n=n j=1 " g [j, r] A ^. «nj^ +1 »- g [i r] 

A[j ' i] /F* p i=l,...,nr=l,...,l 

g'fi, r]=n j=1 n g[j, r] A tj'^n j=n+1 n+m g [j, r] 

A[J,i] /F* p i= n +l n+m' r-l f ... f l 

££j&U A^XJUlCgti, r];i*i n+m;r=l+ 

i r * 4 ^*nfc»*ofEsniHR»^ r d 

g ' [i, r]=n j=1 n g[j, r] A ^ i] n J=n+1 n+m g [j r] 
Atj - i] /f* p i=i n+m ' r=i4i,...,r 

[#i£MS:iE2] 

[*jE*f*igB£l 0 0 4 0 
[»jE«fe] 3E3E 

[0 0 4 0] a^J^t 

g"U, n=n j=1 n+ *g[j, r] A tj.i3 /F * p 



r=i,...,r 



o o 5 6 

[«IEl*l$] 

loose] a ^Mvhar, 

v,v* CO] /F * p 
u,u^[^ /F* p „-<>,. 

I»jE*MfcJgB£J 0 0 6 8 

[0 0 6 8] «*tf % HUMIo[i];i-l,...,n-Hi'fc**r 
[i] ;i=l,. . .,n+m#, 

n i=1 n+ *v [i, r] c ^^n i=1 n+m g[i, rr^ / F * p 
r-i r 

[«iE^*«g^J 0 0 7 3 
[«]Ert§] 

[0 0 7 3] XMfjia^ MVhfcLTtt 

ffie[i];i=l,...,n+ ra '£, jS# r [i] ; i=l, . . . , n +ra# « 

Si=i n r[i]r[i] + £ M=1 n^ p > [ju]r[i{]=Zi=inc[i]c 
[i] + £ M=1 n+m ' ♦ ]<*[#] /F q 



= l n+£ V 



2i=i n r[i]r[i]r[i] + p -r' + 5: /i=1 n^^^ ]r[ix] ^ 

= ^ i=i n r[i]r[i]r[i] + p ' ' ( A. [0] + Z i=i n Jl [i]r[i]r[i]) + Z „ 
<* ] /F q 

= 2 i=1 n c[i]c[i]c[i]4Z i=1 % [i]c[i]cti] + Z^ =1 n + ^ *[ M ] c [ tf ] /Fo 
MOio^fctMU SfctttVoiEStt*. HHjE*»] XX 

u r =u[o]n 1 =:i n urii rCl J r C i J /r* , 

WOio'/j:?*-** P 10 0 7 41 **l-4ftT 

in _Vfr „ rt ; ] ; [ : ] ;v =l :' [<ilrU]1 /F% 

0074 ; Ui=i c[,lc[il ^ =i 

v"(2 i=1 "r[i]r[i]r[i] +() "r' + 2„ M n + %'[^] r [„]) /F * p 

=v (£i = i n r[i]rti]r[i] + p" (A [ 0 ] + £ X [i]r[i]r [i])+ 1 „ =1 n*o p - [(| 
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]r[»]} /F% 

=v-{£i = i n c[i]c[i]c[i] + Z i=1 n <* [i 

[f»il7] 

[ttjE*sr*«i£] 0 0 8 1 
[*fjE#te] fJE 

[0 0 8 l]Wtlf. 4*Mtt7U«r, g'[i, T];i=l n 

+m;r=i liL, A*ffif*3C?USr. u [i, r];i= 

l,...,n;r=0,...,l. Hfflm*:. n [i, r];i-n+l....,n 

+m:r=0 It Lfct#, T^XlX&l g[i,r];i= 

1, . . . ,n+m; r=l+l, . . . , IS:. fcIE#{C t> W *b 
ISfs[i];i=l, . . . , n+ra£r/B^T , 

g[i, r] = „ [i, r] g ' [i, r] s[i ^ /f* p 

s[i]Ht, ^Jx.«s[n+m]=0,s[j] = l;j=l 

n+m-liSrig^,, 
[3M&*flE8] 

l^jEM^mS^l 0 0 8 3 

[ffiiErtsg] 

[0 0 8 3] ^Hj§£?iJ£. g' [i, r]:i=l,...,n 

+m; T=0, It U 2p;£&, m[i] ;i=l, . . . ,n; T=0, It Lfc 

n [i,0]=g' [i,0] s ^ /F* p i-l....,n 

n [i,l]=m[i]g' [i, l] sCi] /F% i=l n 

t£j*u -g-^-err. r, [i,o]= g - [i,o] s[il /f* p 

Ss[i]o*o§i<SrIiEBJ-f-5Ci:r-, g' [i, 0] £-(goTBi # 

[^ttiE9 J 
[«iE*f£!SI®£] P^B* 
[*iiE*j-f'iI@£] 0 10 2 
[*fIE#fe] 
[WlErtSg] 

[0 10 2] mmm£.&m®;<Dmt>K. n +n@(m,o-c-& 

ft t <D&& T-f4^:qcoF*p Otc (fe&p-i ofHiSfc i¥ « 
tt*qSl5^»07c)r-*>5S»T-fc5„ 
[3M£*tIEl 0] 

lffilEttMimB£] 0 10 5 
[ItiEf*]^] 

[o i o 5] mmm£.s$m%[<?>m&te, hi h£tti 



]c[i]c[i] + S, t =i n+B " *[/i]c[ tt ]) /F* p 

SSffltr, [0,0], 17 [0, 1]T-£>I3 i) [0,0]t3te$CqOF* p CD7tt 

n [0,im*&ffiStx£ffli^T, 
ij [0, l]=r, [0,0] x /F* p 

[#«^StjEl l] 

[fcfiEJtt&iIg^] 0 10 6 

miExm] mm 

[0106] [A*St-§-3C] AASf -§-3t«Co^r|ft^-r 
5. ¥5:*, p£i(TT-(fi:?aq(7?F*pC07cd^iSU!, CJ-LSrM 

<U [0,0] r ,M „ [0,1] r ) /F* p 
[#^fiIEl 2] 

[«ie^s^] wmm 
iffijEnmms&] 0107 

[ffilE^jfe] 
[«IEF*l2g] 

[0107] [SBf *fld SH -SHfcKlo^Tt&BJi-S,, 
ElgamalBf-§-3t(T, [0,0] r ,M r, [0, l] r ) /F* p j)i4t bil 

U [0,0] r ,M>, [0, l] r )-*(„ [0,0] r i) [0,0] S ,M>7 [0, l] r 
n[0,l] s ) /F* p =(n [0,0] r+s ,M n [0,l] r+s ) /F* p 
&3^m£*T 5 tftm^ti t<^?. iifE^mii 

[#if£*iiEl 3] 

mjEtt&3Mg&] oiio 
imiExm) mm 

[oiio] [^g^iffju] mmwffm^xnm-t 

*p_htf> 3 <@ 5 1 c0 3*«P>^-m*^@#^^7tt><73 

[^MIE14] 
[«IEM^S^] 0J*B# 
[MZEM^igg^] 0 112 
[ffilE^fe] 
[*iErt^] 

[0 112] [SBf -§•->- -V y7*] |f5t-§-v-^ 3/ 

A^fff-i-^jT) [i,0], ij [i,l];i= 
1,.. .,nOJiS>^§rAix#x.r, Bff-i-3:?iJ [i,0], n' [i, 
l] ;i = l, . . . ,ri£r±;&L. $ ^«Cn<@<7>®5BSL»s[i] :i = 
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1 2^#i?[0,0], i,[o,l]*flH,vc, ffi^Pf^- 

**Jg" [i, T];i=i n, r=0,l£, 

<"[i.r]-,'[i,r],[o f r] s ^ / F % i=i,..., n ,r 

=0,1 

lffiJEtt$t&U£} 0 115 

ions] g"U,r]=n v= o n g[v,r]A[v^] /f* 
p 0=0,..., n> r=o, 1 

W*. g"[i,0],g"[i,i];i=i n<t M-f-fi 

t. &5©»(i, j|jc(i)-j)fc#LT, 
g" [j,0]=g[i,0] 77 [0,0] A[0 >^ /F% 
g '[j,l]=gti,l]i?[0, l] ACo 'J]'/F*p 

[¥*#jE1 6] 

1*5E#*XRB£J 0 116 

[0116] y7^fT^J^M«ffW<D»*, 

g" [j,0]=g[i,0] w ^^ rj tO,0] A[0 '^ /F* p 
g"*[j>lJ=g[i,l] ffCi] n[0,l] A t°'^ /F* p 

fc ft w £ fc tt w 2 * -f 6 £ H Iff * 2/ y ;u t ft 6 t> (7) £ 
r ^ T*w[i] ; i=l, . . . , nliFq±<Di<7> = 

I^ttMiEl 7] 

[*IEWK«B«] 0 12 2 
[«jE^fe] 

[0122] ffi»£j£404 v , 7C«S403 r' [0]*r£j* 

j£LF* p _bT-t<Z>kSI££ IJ^O^^^feOSrSUHftScqO 
[^BWIjEi 8] 
[*tIE*t*igB*J 0 12 3 

[0 1 2 3] r [0]e R Fq ,#0,1 
v^R F* p ,#l >s .t. v^l /F* p 
A*«P*X^Ju [i,0], x) [i, 1] 



[0,0], n [0,1] J: D , A^3t^J400 

g[/i r]; tf =o,...,n;i>o, i£, 

g[o, r]=T7 [o, r] r=o,i 

gU, r]=i, [i, r] /f% i=i,..., n , r=o,i 

I^«*jE1 9] 
[*t!E*f&^B£] 0 128 

[0 12 8] «ftSj£404 v&ffi^T, BK& 

3411fcJ:!?, «**«|fc4io r'[0],*[0]£, 
/=v r' [0] /F * p 

a>«v*M /F* p 
[¥!MtjE2 0] 

[ttjE^*9S«] 0 13 6 

KK 

[0136] ««*#*aE«l3l506JCj: 13 , *Mfeffi50l£ 
JS^4 16 1 a ^ s> h > V 412 1 *m V ^r #HE^ 

v' r[03 v-{Z i=1 n r[i]r[i]} = a)v"{Zi =1 n (c[i]c[i] + ^ 
[i]c[i])} /F* p 

I#«*iE2 1] 

[*fjE*fr*3iB£] 0 14 6 

[0146] p' e= R F q , #0,1 
o" e R Fq , *0, 1 
v^R F* p ,#1, s.t. v^l /F* p 
^[ju]e R F q ,#0,1, /i=0, ...,n 
u^R F* p #l, s.t .u q =l /F* p 

i^mmi£2 2] 

[MiE^Jlg^] 0 15 1 

[0 15 1] $ «ftSj£604 vSrffllr^T, 

S608{C^t?, a*««*607 p , ,p" f *"[0]«r 
»=y* [0] /F* p 
v"=v p " /F% 
v'=v"' /F* p 

T, 95cttft606 A[|i]:ii-0,... f n*: % 
uCOl-u 1 ^ /F* p 
u[i ]= u ^[i] /F * p i. lf ... tn 

<t ^ ^ y h6l2-T6 0 
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[*I*MjE2 3] 
[ffijEtt&mg£] 0 15 8 

[MjE#»] si 
[MlErtS] 

[oi58] *tmM8ift**BE*a3a7io(c i 

Sfeffi705££l^T. A^3t^J600^, S*«««*r=Sr/ 
h/V h605£, fflA»*3t?lj604"C*>Stli*3t?IJ603 

n M=0 n gU, rF^^n M =oV'[/i, r] c[ * ] /f% 
r=o, i 

[*«»jE2 4] 
[MjE****ffi4] nUB* 
0 15 9 

[Mje*&] si 

[MjEA«] 

[0159] fmAffrMKttJlTlHCj: V) , *Sttffl[705 
J&^618£, S**^ ^ 2/ V 612 i:, 

v" r ' v' r ^v'(E i = 1 n r[i]r[i]r[i]) = a>v"{2 i=1 n (c 
[i]c[i]c[i]+* [i]c[i]c[i] + * [i]c[i])} /F* p 
ir^tE^707 

u r ' = n i = i n u[i] r[i]rCi] /F* p 

[#^«IE2 5] 
[M2E*ttfe*«£] R*D* 
[MjE*f«£iIB£] 0 16 1 

imiE^m] si 

[MjEAS] 

[0161] ±EIM!ffWl*-»*' r ?> A* 

a**#XWg" [ir];i=i,...,n; r=0, 115, 
g" tj,0]=g[i,0] w ^^g[0,0] A[0 ' j ] /F% 
g''[j\l]=g[i,l] w[i3 g[0,l] A £°'^ /F% 

lOB***, B«ff->t5'7;K-fc5. **5, w[i];i= 
l,...,ntt, Fqi^KOHftft^^m^S-irS. 
I*«»IE2 6] 

[4ijE«r*«g4] 0 16 8 
[MjE#»] SI 
[MSA*] 

[0168] 5cffitt:803 r [-1], r' [0] , 7G«tt805 
o,o', o'\ ffift£j£804 v, {£$c£i£806 u, 2Stc 
^*807 A. [ m ] i a =0, . . . , n{c68 LTt>» HJfefr'J (1) £ 
mmte^mT\ r'[-i],r'[0], o, p W\ X[ = 



[#«MjE2 7] 

[MlE*f*«^&] HUB*. 
[MjE^fftigS*] 0 16 9 
[*!*»] SI 
[*SIEF*J&] 

[0 16 9] r [-l]e R Fq, =£0,1 
r [0], e R F q , *0, 1 
-o e R F q , *0, 1 
p'^R F q , ¥=0, 1 
p" F q , *0, 1 

ve R F%, *0, l,s. t. v«=l /F* p 
Ma]e R Fq, *0, l*x =0,. . .,n 
uGr F* p , *0, l,s. t. u q =l /F* p 

[¥«MiE2 8] 

[MiEM**^*] 91*S« 

[MiE*!Hfe«B£] 0 17 2 

[MaE*«fe] SI 

[MjEAV] 

[0172] =r ^ 2/ h ^ > h *ja«ia832 

5/ 77^?iJ802^rA^3t?iJ800lc^TO«(cf^ffl 
S-frT, ffl*3tyiJ809g" U , r]; M =0, ...,n;r=0,l 

g"[*i. n=n v= - 1 n g[v, r] A ^^3 /F * p a . 
o, . . . , n , r =0, 1 

t*kf&-fz 0 g "[i, r];i=i,... >n ;r=o, i£\ 

fcb^pf^-3t^J8io, g '[o, r];r=o,i£, xstiftttl**" 

3^h^V h8U<?:-r6o 
[*«MiE2 9] 

[Mje***ih«] m»m 

[MjE****B£] 0 17 5 

[MjE*»J SI 
[MjEp**] 

[0 1 7 5] £fe{C^$:gj£804 v^^T, MM 
814, 818{Ci:D, •E«&5&Kft813, 817 r' [-1], r* [0] , 
[0], <f> [0], o, <>', 
a,^* [0] /F * p 

v"=v^" /F* p 
v'=v*' /F* p 
co'=v^ /F* p 
^ 3 ^ h819U, 
v=v r ' [-1] /F* p 
vl=v r 't0] /F * p 
«-v»tO] /F * p 

t=<Zy h815-T5 0 
[¥«MIE3 0] 
[MjE*tfe*JK4] 
[MiE#*«B*] 0 17 6 
[MlE*«fe] SI 
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IffiiEf*3$] 

[0176] $ ^{C, ^&gj£806 uSrffiV^T, ^TC^ 

&807 X[^];ju=o n £, 

u[0]-u*M /F* p 

«[i]-o x[11 /F* p W D 

t^^y h821, 820-f 6 0 

[¥MtjE3 l] 

[ttiEWfeVS^] 0 17 9 

[0179] ft»**«ia835fc J: D , J^±^A^3t^J8 
00^ ffi^fff^3t^U810<b, = S y h^>h823«r, ft* 
M£j*IB«:824tf>§|«:£ IT, »«ffi825£, 
c[0]=l 

c[i]=Hash[i] (gU, r],g"[ v , r],u[v],u, « 
[ j] , cy , co \ v' , v' ' , v, j] , ^ v\ v ; ^ =-l, . . . , n ; v = 
0, ...,n;j=l, , , n ; r=0, 1,2) i=l,..., n 

Q2£R^X, i£^827£r, 

r[*i] = X v =O n AU, v]c[v] /F q ju=-l,...,n 

[*BMtjE3 2] 
[*jE#ft*j|«] MM* 
[*liE#*l|@£] 0 18 4 

[0184] ««#a«*r«|iE*!i3l907(C J: t? , C (DM 

^ ^ S8ll^. ffi*Ht*X^j810T-*>5ffl*3t^J809^, 
&*827££ffi^T«!iE5S;, 

n„=-i n gU, r] r t^=n w= oY'U,r] c [^ / F * p 
r=o, i 

[#*Mf|jE3 3] 

UftiE*Nfc9B4] 0 18 5 
[ffi jE^fe] 

[0185] 5E&31908, 909[Cj: 5 % JUK|t 

90l£&#827£!ft£#829££«*fi::3 £ ^ M > Mi 
5. 819, 82U:*JBlr*T, 

v'-' V 'r[0] w ,[-1]. (2 i=1 Mi]r[iJr[i]Kv" 
{Z i = 1 n (c[i] c [i]c[i]+ 0 [i]c[i]c[i] + <f> [i]c[i])} /F 
P 

u r ' =u[0]n i=1 n u [i]r[i]r[i] /p * p 
#J«D£o::££iMg905L, ^HE5<; 

L r[0] ! rH] v*U iM B r[i]r[i]I-»f"|I i=i n (c[i]c 
M+*Mc[i])) /F* p 



[¥iH|jE3 4] 

[«jE*t«wi£] mmm 

[*SiE*t&lIB£] 0 19 4 

[0 19 4] p'e R F q ,*0, 1 

r' [0], e R Fq , *o,i 

v^R F% , *l,s.t.v q =l /F* p 

* [tf ]e R Fq , *0, 1 u=Q, .. .,n 

F*p > * l,s.t. u q =l /F% 
[#^«iE3 5] 

[ttjE*ttfc*B«] 0 19 7 

[0 19 7] y vtisv^mmmi 

«Cj3tfSW»-S-> + S> 7^fT^Jffffll009(C«t t> , ±|H» 
> -t S> 7 /Uf?#Jl001 ^ 3t JIJ lOOOfC £A T OftMflgfl 

£-£r, tti^^jioio g"ti* f r];»-o f ...,n;r=o,i 
g' , [/i,r]=n v=0 n g[v,r] A ^-^ / F % „- 

0, . . . , n, r =0, 1 

[3MK*tjE3 6] ...... 

[SiE2*&ilB£] 0 2 0 0 

[0 2 0 0] S2 0f»Sa«fa>s, M 1021 

£l[o, r']=n v=0 n gtv,r'] A ^'0] /F * p r=0orl 

t±f&l020-f -5 0 
[#^MiE3 7] 

[MiEWfe9B4] 0 2 0 2 

[0 2 0 2] £h\Z, ^^:S^1003v^ffiV^T, 
mi024{Z£*)^ 1WWC«*1023*[0], p f ,p"fc 
a>=v*t°5 /F* p 
v"= V o" /F% 
v'=v^" /F* p 

=: iy ^ 1025^-^0 

[^MIE3 8] 

[If jE^*^IB4] 0 2 0 3 
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[0203] ^®:Sisioo8u^^t>T, mTtm 

»1007X[,i]; tf -0,...,n*r, 

u[0]=u^ [0] /F* p 

u [i]= u *[i3 /F * p i= i,..., n 

£ a ^ 5/ h 1027-f £o 
[^«*IjE3 9] 

[*8jE****BM£1 0 2 0 5 

[0 2 0 5 ] 2^#&g,(£l003 v*ffl^T\ ISJKftk 
aiOlSfci: 0, fi»*«*1014 r [0], 0_[O]&, 
/=v r ' t°l /F% 
^ =V ^C0] /F * p 

£ ^ S ^ h 1016-f 5o 
[f^ijE4 0] 
[4t2E*t**Bt«] PJ^HS 
[MjE5»*«Ii&] 0 2 15 

[»jEar»] H 

[0215] §Elft«««»«kE*iaiii2lcj: 9, Sio 
UMIHtlioifcMt^r, A^3t?»JiOOO^, »H7>«*fll« 

n M . 0 n g[*, rr^^n^oV'U, r] c[ * ] /f% 
r=o, i 

[¥«iiE4 1] 
[ttIE&**gK£] MB* 
[*tIE*fr#£3i@^] 0 2 16 

[0216] KHMH»*tkuvkmiii3\zx 5, 

= S s> > hl02l£, ta*Pt#3C?"JlOUi:, 

n^o n gU, r'r [ * ] =g^[o, r']n i= i n g" ti, r'] 
c[i] /F * p r > =0 

[¥^u1iiE4 2 ] 
[*fIE*t*»3®£] RUB* 
MfjEftfl&gig^l 0 2 17 

[*fjErt#] 

[0217] K*ft#4ME«k3aiULK: J: «9 , %\<OW& 

MllOl^, miCO^^1033<t , *iO«^|fef*3 * ;x 

>* h 1025£ £rlfH^T , ^HE^:il02, 

v -r' v 'r[0] v - |i;isl n r[i]r[i]r[i]} = Q)V - (Zi = i n (c 
[I]c[i]c[i]+* [i]c[i]c[i] + * [i]c[i])} /F* p 



tf»&§1033£, IM15U107, 

u r ' =u[0]n i= i n u[i] r[i]rti] /F% 

[¥«»jE4 3] 

[*fjE*fr«ii@i&] 0 2 18 
[*fiE*tfc] SI 

[0 2 18] 8ft*#«KfeaiU4^J:?), I 2«i 
ffiU09<i:, 2 (0^^1037 m2CO^^^f+n * <y h 

>- hl016£££!^T, fc!iE5Kll06* 
^ rCo] vMS i =i n r[i]r[i]} = a L v-{S i =i n (c[i]c[i]+_* 
[i]c[i])} /F* p 

[«R*tjE4 4] 

mm 

[»3E»*JBS*] 0 2 2 5 
[*fiE*tfc] 

[0 2 2 5 ] A*P£-§-3t?iJ30i nti,0L uti,l];i= 

1 nt. temmiOl r?[0,0], 77 [0, l]^A*^tt> 

^BB»302*5j:U5Elgainal*««»p, q£ D , XjC^AH 

*1200T\ A^-<^ f*/H20lS:*kJ5S;U A*3t»J300 g 

[/i, r];*f =o,...,n;r=o, i,2&, 

g[o, r] = r, [o, r] r=o, i 

g[i, r] = 7j [i, r]/F* p i=i,...,n, r=o,i 

gU,2]=Hash' U](p,q, rj [0,0], g[0, 1, A];A=1,..., 
t) u =0, . . . , n 

[?«SiE4 5] 

[«tiEtt**0[«] mm 

[«IE*Hfe*BB£] 0 2 2 6 

[0 2 2 6 ] miamfeW(l)3&»bjHfifiRJ(4){C, **16ff«J 
*5<t^5 rofil^r^ 5^ffl$r, ^T0, lj&^b, 0, 1/2(C 

T-#?fci>A*3t3?iJcOjS;^i:^i?, leBt^itf^* Sj^: 
[^«IE4 6] 

miEtt&mn£] 0227 

[*E*«fe] S5 
[SlErt^] 

[0 2 2 7 ] *fclHlBlt*«(3)IC ^^M^JOA*3t 
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ttKLT, &mm gK0], g [-u], ,[0,0], ,[0, 
I] <fc 9, 

g[-i, r]=rj [-1, r] r=o, i 
gfo, r]=n [o t r] r=o,i 
gti, r]=„ [i, r] /f* p i-i,..., nf r=o,i 

g[*,2]=Hash' U](p,q, „ [0,0], g[0, 1,A];A=1 

t) *=-1,...,d 
<!r-f<5 0 

[^Rtt2E4 7] 
[»iE»**B*] 0 2 2 8 
HHJErtS]. 

[0 2 2 8 ] *fc*J|«(4)fc % *SS*«OA*3Cjyft 

£_l[02]=n v =-l n g[v,2] A ' C*.0] /F * p 
gH[i2]=n v= .i n g[v,2] A ^'i3 / F * p i=l,..., n 

[^R4f|jE4 8] 
[*tjE*f*S&£] 

[*fJE*f&:®B£] 0 2 3 0 

[0 2 3 0] *H#««#«tEttafcfetf«* 

n „V 0 n g [ „ , 2] r t ^ = n , =o n gli"[ r H » J /F * D 

[¥«MHjE4 9] 

[*fiE*Mfe^I£] 0 2 3 3 
[MjE^fe] 

[0 2 3 3 ] aH»W*B£Wfe 13 a7fcJ: t> , &um*<D 
S*0JIM1131O*a»e>. »*^W»«1305OjE»tt^ifc 

#1305 g' [„ , i r A] ; tf =0, . . n ; A=l, . . . , t^hit 
T, £M«?lj*iM40 3g'U,i, A ];„=0,...,n£, 
8'[^l]=n A =iV[^U] /F* p „-0,... f % n 

zzx\ g* [0,1]=!, [o, i]{antx.5c 

I*iE^*«B*J 0 2 3 6 

miE^m] mm 

[0 2 3 6] '£m&m<mt , A^fff -§-3t^lJ301^ , ^ 

M«3Q2^^& % A£*?IJ300 g[n f r];n-o f n ; 
r=0, ' 

g[o, r]=„ [o, r] r=o, i 



«[i.r]-,[i f rv[i,r] /f% i=i,..., n , r=o,i 
l^m^iEs i ] 

[ffiiEM&ig g£] 0 2 3 7 
[*jE*fe] £M 

[0237] MiB*««(3){c, *mMm<7>At>xw*k 

&*m*mM-tZWi& > *[i,r]:i- 
l,...,n;r=0,l£, &MI n[O f r];r-O f ifc#L 
T, 4ffltt?U g 'U, rj: fl -i,..., n;r=o,i££j£-f 
6 0 fc*!U g' [o, r];r=0 f lf4, 4*H!«|fc#Lt\, * 
LT, A^3t?iJ g[<i,r];n-i,..., n ;r-o,it, 

g[-i, r]=rj [o, r] r=o,i 

gan-uti, r] g '[i,r] /F* p i=o,..., n , r=o i 

[^IfflSlE 5 2 ] 
HtjE*|-ft43£] 0 2 4 2 
HffjErtSJ 

[0 2 4 2] &mOTttK*ttl597IC j: 9 , *IiEH*o 
#a«JJIMti500J: »ltaiMai»l505«>jEStt 

a«»tti508*nfcb. »ftn*o»ft^mt^i5o 5 

... - /J* A] ; A£ =0, . . . , n; A=l, . . . , ti^fr-frr, <&§i 

«Wl509 g [ju,l, A];*-o 

g [/i,l]=n A =iV[tf,l, A] /F* p u =o,. n 

[#^SIE5 3] 
[«jE*f«5lg^l 0 2 4 5 

[0 2 4 5] #AAHF#Xft««i.i tEK# 

*#fk*«fel606^J: 0 , ¥3tl602m[i] < h > fljgiJ^ffifKl6 

oig'ti, r]:r-o,it, **a«i604s[i]^ % ft(R«« 

SL^1605s'[i]^ J:U. A^fff-§-3tl607 r, [i, T];r=0 1 

rj[i,0]=g'[i,0] s t^ /F* p 
n [i, l]-m[i]g' [i, i] s ^] /p* p 

[#^«iE5 4] 

lffijEft&m&&] 0 2 4 6 

[ffiiE^ife] kx 
[SiE^$] 

[0 2 4 6 ] ^fc^^ j, h>^KR«»#X*1704). 
^lfeMl707, *S#l709«:«(ceiToj:5Jc4«L, 
>7 [i2]=g [i,0] 5 ' /F* p 
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c' [i]=Hash[0](r> [i,0], u [i, l], u [12]) 
0' [iW [i]s[i]+s' [i] /F q 

»(Hl« #2: J&1704 £ j* * 1709 4: SrPt -%itmW X 1608 t 
£o 

[3Mft*fiE5 5] 
[*fIE*f**3S£] ^#IB« 
[ttrjE*Et**R4] 0 2 4 7 

MiErttt] 

[0 2 4 7 ] Pf*ft*IElS«fc:j: 19 , £T<7)A*iPt *3t 
1607 ^ IE m-X 1608 tC&g LT , 

c' [i]=Hash[0](T, [i,0], d [i, 1], 7, [i2]) 
t. #k«feffil80l&3fc*>>, ^tt{cjtS«i709Srffl^r, 4fefE 
5U802 

nU.Ol^'I^-nli.l] 6 ' [i] r,[i2] /F* p 
a*j*0&oc£&?iBi6lOi-S a AAPf #3tl607^T co 
jE»tt3&**»S*tfcb. A^Pf^-3t323 i}[i,r];r = 

o, i£, #*^«j«i6oo g' [o, r];r=o, i^«t!?A*3t 

7U300&\ 

g[o, r]= g ' [o, r] 

g[i, r] = rj [i, T] i=l,...,n 
I^«cttE5 6 ] 

[«iE*r**M«] nil* 

[ttIE%|-*q(B£] 0 2 5 4 
[*tIEF*]<§] 

[0 2 5 4] :n^6», 8ttttl902 x£, &£Ui*«fl<L 
903a £{C<J; ^ . (»»)^IB«i^J*M907 g'[ji,l];n = 
0, .,n**, 

g E/z,l]=g' U,0] x /F% ju=0,...,n 
££j*19062n, »ffil^BB«^iJ*fl909^, ' 
g [*i,2]=g'[*z,0] a /F* p /*=0,...,n 
££j£l908£ft5o 

[?!KiIE5 7] 

[*tIE*f#»*3g£] 91*1* 

[*iE»*Jge*l 0 2 5 6 

[*IE*ife] 

[ffiiErt^] 

[ 0 2 5 6 ] '£fflm?mmJTm\Z.£ D , Mfe {12003*:. 

c' ' =Hash [0] (g [ u , 0] , g' [ M , 2] ; ti =0 n) 

£*J*2000U Jfc*1914&JBl^TtMiE*, 

g' [*,O] 0 =g'[ju,0] c "g' [ u ,2] /F% ju=0,...,n 

^^HE2004-r-5o 

[#«*IIE5 8 ] 

[MjEM**M4&] ntn 

[ffijE*t**g£] 0 2 6 3 



[0 2 6 3] 0 [A]e R F q , *0, 1 
[^BMgjE5 9] 
[IjE#*«««] ^*ffl*« 
[MiE»*JHe*l 0 2 6 4 

[ttJEA*] 

[0 2 6 4 ] &&<n'£mm g[0,0], g'[0, 1, A] 

g[o,o], g[o, l]t, AAStbfcffir-^^iJS:, g [i, 
r];i=l,...,n, r=0,l£U g #o^g3^ii:S(«gix 
[A]d><b, 95#«-*§-g&GU,0A]; u=0,...,nt. R£l 
Stf#«^Si£G[ u , 1, A] ; ix =0, . . . , n£r, 

G[ a ,0, A]=gU,0] xCA] /F* p A£=0 n 

GU,1, A]=g[ tf ,0]* [A] /F% ,z=0,...,n 
££j&-f£o a^h^yhtLt, g[ tf ,rA]; w = 
0,...,n, r=o, 1, A=0,...,t*ffl*i-5 o 

[f«iI6 0] 

[tt2Ettfe*JH£] PJ^ffl* 

[ttjE*Hfc*g£] 0 2 6 7 

[0 2 6 7 ] 

g[i,0]-»g[i,0] i=l, . . . , n 

g[i, 1]— g[i, 1]/G[i,0, A] /F* p i=l,...,n 

[ffljE#**H£] W*ffl* 
[M2E*r*9IB4] 0 2 6 8 
[MjE^fSr] ^3E 

[0 2 6 8 ] WKAlli, A^Pt^X^ffc^**^ 

c[A]=Hash[0] (g[ jtz , 0], G[ /z , r, A ] ; ju =0, . . . , n ; T=0, 
1) 

gU,0] r £A] =C [ M>0 , A] c[A] G[az,1, A] /F* p a 
=0, . . . , n 

[#«*JE6 2] 
[«IE^**ffi^] SS#[fl* 
I«jE^*JR@i&] 0 2 7 1 
[*jE*»] fl 
[WEI**] 

[0 2 7 1 ] AA^J^r, ffi*Pff^J<l:S 

tin, rr{z v=1 n+m ' a[#i, v] c [v]} 



(52) 

=n v=1 n + *' (n tf=1 n + %[ |Z>r] A[M, 

-n v -i B * B, g #f [v # r] c f*i /f* d 

lffijE#&mg£] 0 2 7 2 

[0 2 7 2 ] *5c«ft*=$ J ,hu 5: t>«>* 1 ififctf 
u r ' =u"{X[0]+Z i=1 n X[i] r [i] r [i] } /F* p 

v' r[0] n i=1 n v r ti^[i] /F * p 
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v] } c[v] /F * p 

"u^^ni.^Cu^^^'W'Ei] / F * 
=u[0]n i= i n u[i] rCi]r[i3 /F * p 

J: D fc^^ 0 
[^ilE6 4] 

[*tiE*!Mfe^g£J 0 2 7 4 

[0 2 7 4] *16«(l)^«g*^:«»{cHLrtt, 



= (v r' t 0 Vt°VfZ i=1 n 2/i=0 n Lv=o n A[u]A[ . v]cU]c[v]j 

=v fr' [0] Z u = 0 »[0, „ ]«,[„ ] + 2Z i = 1 n Z j=1 n A[i , 0 ]A[i, j] 0 [j] + £ ^[i, 0] 
A[i : 0] + Z iM "Z j=1 ni k=1 n A[i/j]A[i>k]c[j]c[k]} 



=v~{Xi = l n 4> [i]c[i]+* [0] + X i=1 n c[i] c [i] } /F* p 



[0 2 7 5] l»IE*lfc«e)Oll»a:«»fc:HLTtt 



= ^"{Z H n (c[i]c[i]^[i] c [i])) 

[#«*tiE6 5] 

IttflyWfeXM*] 0 2 7 5 

S i=l n r[i]r[i]r[i]4Z i=1 %^[i]r[i]r[i]+ /) 'r[or/F i p 
= S hM n £i=i n Z j=1 n Z k=1 n A [h,i]A[h,j]A[h,k]c[i]c[j]c[k] 

+ £ h=l n Si=l n (3A[h,0]A[h,0]A^ i])c[i] 
+ 2 h=l n (A[h, 0]A[b, 0] A[h, 0} + p* Uh] A[h, 0]A[h, 0] ) + p ' >X [ 0 ] + p > A[0 , 0] 
/F q 

= ^h=l n (c[h]c[h]c[h] + ^ [h]c[h]c[h]+* [i]c[i]+<J> [0]) /F q 



[h]+*[i]c[i])}« [o] /? p tommtm\.\\ 

I^*c4fiiE6 6] 
[*fjE#*iRB£l 0 2 7 8 
[ftliErtg] 

[0 2 7 8 ] WlE**W(8)fl!>KRf+^§II«^»3ftSffl 

Z [**,0] r =g' U,0] cx+ « /F% 
=g'U,0] Xc g'[/£,0]« /F% 
=g'U,l] c g' [ u ,2] /F* p 

[3Mrc*fiE6 7] 

[*fiE*f&iIB£] 0 2 8 5 

[»jE*tfe] 

[SiE^^] 



[0 2 8 5] B±fcJ:^ *K5tfc»fci- r [ |l ]; |l - 
l,...,n+ra£ IT, g" [v,T]=n /i=1 n+ni g[ jU , p] A t 
» v ^ /F* p ; v =l n+m'^5A[ tf , v]fc/IH*T\ r 



[*]=z v=1 n+ *' A u, v]c[v] /Fq ^ =1> 

[#tt*fiE6 8] 
[«IE#$*Ig£] 0 2 8 6 
MtiErtSJ 

[0 2 8 6] ±^J: 5t*5rfcBtr 

g'tv,r]=n a=1 ^g[^ >r ] A ^. v] /F * p v = 

1> . . . , n+m' 

l*«!«jE 6 9 J 
HSjE»*3«@*J 0 2 8 7 
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[0287] $mm£.i&M&<7>3\mz-£tbtzg[v , n, 

g "[v, r]=n w=1 n+in gu, r] A C«- »J /f* p 

1, . . . , n+m' 
[^«IE7 0] 
mjEtt&mg£] 0 2 8 8 

[0 2 8 8] fc-tffc fc If, 

g"[v, r]=n w=1 n+m g[ w , r] A ' i" V J /f* p 

1, . . . , n+m' 



v])c[v]}=l /F% 
[f«1*jE7 1 ] 
[*tIE*rtfe*@£J 0 2 8 9 

[0 2 8 9 ] i:^^^, «<iai:Sfftifcc[v ]{cS9L 
n„ =1 n+m g u, r] A[ *- v] =n M =i n+n, g [^, r] A> 

v] /F%. v=l,...,n+m' 
<r> m 1* i f T- & 5 a » 6 T & 6 o 



[Utile 1 2fl2^ 2 8 0 (2000. 12. 

2 8) 

[«IE*«fe] 

a, wuf*^^2/7/u*K*»i«a, 7.*a:w*«ar 

ifeiKaXVSEftMt* 
[4#fMII#<DjfiH] 

LTfctJ;fcU 

MEW * 7/H»«tt, A^^:£co&U^x_2f 



(54) 
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«*tt^ y h^^f y7 j;5 4 5 i WEA 
*3C?iJ^bS!rEtl3*Bf-§-5:?U'-(D^©s|7tt-^^| 3 

#*E&L. *»o. A*El5^2PJS^t«ffi£©£ig 

[»**8] »*«2fciaio TO ^ +9 , 7A , aK * 
mia*J«»««*iMiE^^ s ,^a. mew****** 

■ry7):!)ttL »Wj||# a ^ h;(>|>|:J;5 
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U 

5/ h LfcfcO&MreXft&fM S v is h ^t^^r 

[it jfcii 1 0 ] 2 «cre*ow»f •J!-*;/'-* ^ 7/m*se 



lWE3Elfl*#Mfc!iE;*7' jy^tt, *ftffl<7>2E**#*!E;* 
r^i 19 4 19, fittES**f*=i s y h*is Me**?, 

0, fflEWJES^OiESttSrttlE-rS^T 1 ^^^, ^f^^ 

[»#*Rl U »3R«3*7ttt»*Jg5{cE*ofiE«tt 
ffiM^ft^ h^^^r s^MSStf 

5«*, fS*^>#A5>ttttttlt0>»qi«j:9ft9, ftjE£ 
2] »*JI3 4^W:H»*3« 5«cEtt^fEW# 

4 ^ Hffi P^l^2 L r ^ S t> Wfc -5 ^ t 3r4#t» ^ i" -5 IE 
3] t»*iR7*3tttW3Rqi9icE«OliEW# 

ttiE^m^#^ v v * is h^f^/ic^sjift 

*SB8«*rrtS LTt^t^i:, iS^O^^tt 



(56) 



2001-251289 



[1**91 6] f**«i 4lcK«©A*Xjnj£j*#fe|c 

^LTi^Lfc, n cvMicatis-t-sttfte&iifli 

fl**t^*fcJ:!>£j«*nfcRfia*-C*>S, 
#&4t$A*:£^fej£2rg=„ 

Lfcc 4 *fcH U £©AAi»*3t 
**fcfc*l»*fc**4, a*4 ,,7* 

#£/*9S4. 

111**2 o] aftroA^W^-xt-XBSBroaggsi 



A* $ ft 5 flf2A^3 3C?IJ 4 , 
A*S:*J*aM:4LT. Ssf*fbtc/fl^fcg#, fcJ;u: 

**4*wtt©**srfcse* 5 e©« Sfc4 . v mmnm 

W«4, Wt2A*3t?iJt|iif5B*ff#5:^J4:3 5 h> 
*S^tt. MieA*S:jiJi:f!ilBti i ^BS^ ; s : ^ t±T 

[IS3RI12 2J »**2 0fciS«OSlIff#-> + 5 >7 ^ 
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3MHRffc*3 ^ y b* v h£gj££ ItlM^SSi 

* t Kttffi <r> » fc 5 -T £ - i: HE 

[W*4 2 3 ] n 2 1 tcEtt^fiEBJifi-WrtF 5/ 

mE***o«**sj|i7c«*t?* d , 

TOEJS*3u#«Wt* (»E«iMlJ:0WI»*^^y7/HII 
ME»J«*J:5*S, 

iWE«**feMftliE«3ftt, WjESESiaH*:* s 5> h^hi: 
7<J]X&\1>> bl»EUAl*#3t3flJ^oiE»<oatfc-t-jfeft:«: 

imxm 2 5 ] m** 1 9 ^Ettosnftwit^^Y * 

#3tW*J:vmE*«*«ilMr3 ^ s> v h*r, ffiE 

JlXfM* h WEU4***X3«J^<?!>«SI<?!>»/t:i-jfe«=*:E 
+ J/7/H»*36»feaft*»Srfflt^T*filtb, Sti 



fflEA*X^j36^mBaA»*X^J^0K»0»yi:-r* 
MEai, ^o, lWEJB*^*JcS*i:««ffl4:o#3S 

[«#«2 6] »3ftll2 0{CE*60Wfff#^^^^/U«| 

-TS^mM^, OTBAAXWSraSJSi bTJS**r*ai: 

*IE2**#3 ^ y b ^> h\zXK> . AJ3£titzfc&£ 
»81l:BSLT, SftEA*^j3&^tiJ*Pt#^J-.60S 
»w»fctft#tE»t«, «*tJI»I©M*t* 

^ *SWffl(cB8 br , 81JEA*^J^ b (WEtH** 

#3t?u^aE»^»fc-r*«=«:E»-rs, ^^^^^ 

b, fH7c«#Sr3 ^ 5/ h bfct>o^jci;*4:««ffl[^ X 

I»*iB 2 7 ] M** l 9 «cE«OKW#Wl»#^^ s/ 

WlBSSH* ^ y h p< v h fe^SR^, 

a ^ 5/ v h*j«95J: t) *0 , MEtB»B* 
XW*5J:V*I»E*»*««*3 ^ hp< > h Sr, ftJEA 

*^^»te-t*5ffl[*5J:VSL«:i:Sr*ai: bfc*«ffl£ b 
r^/*b, 2 f I ^1$ of g« t a ^ h ^ y h 4 

t * a -r ^> m t> <r> ±& & « b , 



?^^|- SjUMoHJAfclS CT 
Mfc«**#*!E»ff. *TC«>Kft*#ttE*.l:9ft 

stow y y/^mmzis^x. 



58) WW 2001-2512 8 9 

[1S*5 3 0] «*«2 l£fctt»#«2 3ICK«<*>EE 

-»©# 3 !WR«tJ:b-fK«L<ft«H 
[1***3 1] ff*«2 5tfc«lf*Jl2 7(ClB«OE 

filSUfcS- fc » , £B3Sli ATJPf -§-3C?U t (eg!® j§L»lc J: 
[«#£3 3] »*iS3 2(cfS«roA*X?U±^g(c 

73 t -T 6 At) 3t?iJ*J5g^«„ 

3 4 ] W** 3 2 fC!Si?WA*3J:?iJ±iSSet; 

#mi:1-5A*3:?iJ±^gg 0 
[»#*3 5] R*3®3 2KE«©AAXWft«(K*{c 

«>#S©J«»*»e,*«#l^tt. AA^ij^irtfA^lcj; 
[!i*53 6] 4*e.fcA*i»b-ittttftJE**l5Ji6 
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aaa*. 

(b) mBKttoM/L-t-AftKiH-rda^ y h^vh 

^ 5/ h ;* ^ h £j=S;#ia£ , 

(c) nm^is* v7M%ntmmmtfrbfc&z£.f& 

ojtfJE (a) (d) WftaSrlEWWWBF*^^^^ 

(a) m&^fiyc&lts (WHBH*Pt*3CWfc, wex* 

(b) fflESJfc&fM ^ y h* V itllEJ^^i:, fft 

mmm t^h. iwibaaxw^ bWEui * bp -§-3t^j- 

(c) meK«*«ift*ttii£«a^meflEK*#ttKtt 

a, 

coiiffE (a) 7^ (c) <n&m&nfe-%-i<"r yy/is&m 
7 ASrE«LfcE»JK#. 

[IS^Jg3 9 J W*JR3 7^E«OE««fMc*5^"T\ 

miasMa«*3 ^ y > hfejs^aa*, 

WEUJABP#X5iJ*5J:WimESC*1»««#3 S y 

WEA*3t?iJSrSJE^ IT, «Br#ffcU:#^fc:X 



lWEX»*f* = ^ y h ^ V h£jS*&3®3&*. SfrEAA3t?U 
^ bWEW ABF#X^J^^2»<oWfe^*f**EiS-r 

WEfi*5SiD«* % ME«*0-«ibL<rtt£T«:3S 

WEjcs^fefiKfeatt, iwejs**. «ns»Bfts/t^7 

*>5<^WU WEA^^J^^Ea^ft-i-^Ji:^ 

WE**a3SS:fflEfiEWttl¥BP#v'-v ^^^BSrW^-T 
fcE»8t#o 

[if 0] »*JR3 8fcE*OE«JKttfc::is^-c, 
WlfE««*»«fft*««iE*&aW:, WEtb*Pff#3t9iJi3j:V 

fflE«*A«=«liE*aatt, «fB«»*tta ^h^h 

mE#»a«rlWrEWl»»'>+ s> 7/HjlliESS«S:««:-r-5 

[1**9 4 l] l»**3 7^E«oE««ICft«c:*3^T, 
«rEX*ftf* = ^ y > h^Mi^ (WEAA3C« 

*>o, iMrE«*^»JS»^»*ffl^<D*9*T?*>Sfi« 
^<^#«:^, WESBP#^^r -/7^*«d*ba[?P8l*«: 

WE#JIS:^««:3ft«fBi7c«»T*> «9 , 
mB£tt£jtt«kai*. (WE«»ttiOWt'>ty7;i/ 

»EWf ^-v y7/HE(flXi Lt, fflE^mfllffift^ 
hiimEIEaWfefta ^ ^ > h ttWEJK 
• i:lWEt|l«**WA-r6> 

mE*»a*:lWElEW(+WBP#^Y ^7/uSft«t«fifc+ 



ttESftftftttlEJHfc, »6M*fty7^BJi 
* ***l*5 «t U<ttBK*ft«ft* a $ y h * > h ft 

U *5Efi«5C©«», ffiEflSSco-Ssfci^tt^T 
L. 

I" 5 =r V f a. T-^fr^ it 5 fc \h<Of n ^ 7 A £E& 

LfcE@&#. 

[1***4 4 J »**3 8tE««OE<Wjtflctask%r. 



bW »I2001-251289 
ft K> , 

gklfeffilcgSLT. WEA*3C?iJ^btbAsff#S:?iJ-.oS 

9, ffiE*lS#©IElSte£:tfeiE?- SfcH&at. a^fc 
•5. 

6 => >• t' zl r-^ff $ 5 fc » n ^ 7 A ^fgft L 

i-iftjfflBifiotaiiHiftta^^yi,^ 

ff**Sfc*!>tf>7*n^9A«:|B»Lfc|B»flt#. 
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[»**4 6] if** 3 8^|BSRO|E««E»^*5^r, 

flffiKitAfMftKttaa'. 1t*tO£»&^fiE*Q ! aJ: 0 
Ma£* 

m&®tmmmzm^x. mn^^xm^hmum^m 
t #*a:-c*> 5 z>z.t ztkm 

[1***4 7 ] »** 3 9 **:«!*** 4 1 ICfE^OfS 

miB8E**f*3 ^h^yh WIBKWWW 
[If** 4 8] ft** 3 9i;fc{2!f**4 1 (cffi^OfE 

**5tO— -*0*^#3 #&ifeffi<7»& 
»o-95tf>£-3Jfl<£>?D£ja*, «Wfc«lcj:brt«L< ft 

[f***4 9 J If** 4 3 £*:#!*** 4 5f^fE«C0fE 

f££*5t(7>— — ^co*tf}£- 2 Jjtco*p£ , »lo 
ja#<o—fflo«-2*a>fp£j&^ «l(cj:^f{cft< 

co#*«;r*)5^, C;h,b^£*3:<7>— m<o* — 3fl<o* 



[i***5 0] IS** 3 7{ca5«0|a®«Ef*:(c*5^r, 
*A*3t?iJ*fi8*aa*, = >^a- ^TSKff S-frS/t:^ 

[ft** 5 i] »**5 oicia«oiE»««c^*5^r, 
-r s a a x m £j* & a & 3 v tf a. — ^ r- x ft $ -it 5 *t # 

[ft** 5 2] IS** 5 0{ClB«<DlBSjK*^*3l^T, 

tt«EW3tS:HiA"rsA*3t?u*a«a"c*>or, mia^ 

S£r 3 V tf — ^ XMft £ fc a^O^ n ^ 7 A ^15^ 
[»**5 3l »**5 0iC|B«OBa»«#{Cj3^r, 

A*3t^J^r^^A^(cJ: 

#^SB»^*AA5p3t*w«§-ftu; a>o^*L^n<7^p 
#r-Pt-§-<t:Lfcc^^ii£^L. r (7>A*Pf-S-3t?iJt^lB 

[1***5 4] -*ibfcA*A^— 
[0 0 0 1 ] 

[^0^o^-r5S^7>^] **w«t, g^,iim^(7>«^ 

^^{ctt^ixS, Affl*P**^o— ^~(7>*|-jcS:B8ffi*:» 

^s**5 x xinm # > ^ s> ^ /u* ies^ m -t s . 

[0 0 0 2 ] 

^7/K7>^MlCOl^r, #J;L tf»H ¥08-263 575 



[0 0 0 3] SliCfcl^T, 1 6 0«*>8RfiHJAl»* 
10 0 0 4] mi o fc, **OElgMlAAlt 

*wo©«flc*jct>tti'*.TWw«F»fl S Lra*i-s^fe 

[0005] h«*r±«»bJiKB^, 
f s> "1" .OOttAAlt*3CW*»Jb . "0" 

[0 0 0 6] eiiroa ^f.^ hi nMMf , jfcgfcw 

SrCutftChoose ■ TV K • f-a— X) ftif , t 

[0 0 0 7] [t*OSI(2)] I»t*atiL T ° 

L,fc, TAMix-network on Permutatio 
n Networks] ( r^g^j t^o) ##8B$;h.5„ r<75 
XS*2T-I4, «*.«H2KS+.fc5fc. ~M<OAtim%- 

«T, Cut&Choose&f^^*-fe-e«^5 r i (C i ^ . 
[0 0 0 8] 

[ooo9] (i) leaser « •. 
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[ooio] tfc&iEtt, 3 S y h^>h*4j«-f8ro 
^. 

loon] *ttt*o»if (a Kas^r «. -*f<z>A 

[0 0 12] ro-e&iOOfrgfitt. 
(D»2A*Jf^3C*)fc!?(7>«-»fi(=320)i:tfc«+5i 

h%i&x% 5iHi*(cbfc8-3y©A*!f #3t©ff&#£. 

<fc< n logn-n+lT-£>5* 

[0013] c: A*ffiF-§-3t©**sii^:-f8 ( j; 
[00 14] Lfc#oT, ±IBS3S^(C®^- 

[0015] ♦sBoffiosfifjii, mess*, se^i^ 

[0 0 16] 

•V y 7^mmxt ZliiX-tZ&mttm&^i/'r y y,v-)3 
tt(c«^r. *5f2A^3C?iJd>fea*Bf#3:?iJSr±fig-r8 
iifclc. ft5!3A*3:?iJ*»e>ai*liff^3t-©^«Hti}© 
»*K«t53? fM^I- ( rx«ittB«|«- a ^ y h 

f^^i- ( rs**#=? y\-*>h\ t^b) %± 
a«i3»»b4«. ^iSr^i-fS. 

[ooi7] Sfc+ajjfcfltswit^+y^^j. 
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mjj-Fznm^-y* y ? ^ms^^^^x , ^ieaa 
&&&ft%>mxT y^t, m&&mnn& 

[0018] *:^^OlIEPJ##Bf ^i/^r y ^A-Stgte, 

m%ct. zi&tz^ y yMunt, srA*? 

^^t^mvtimt}^ ^xzvt. nm-^fr yy/^mm 
xt£tt£i'tz>mmttnm j %i/ir y?^mw:xtb^x. 

v > h ( r^^fsa^zi ^ f>^ > hj ^ 
ffiriasE»o»tfci-*ft:icBa-rs3 ^ y v ( 

i:^b*»«:*rt-r«j««F*j«»i:, Srflti, MBCft 
^h>y h&MEXatAfta* y v h 

[0019] *»W^>W»*^^r s> 7/HfcKJS*tt, tt 
gfco A* nff #2: t -X tttt %t<r><& mm t frh ta Z> A*? X 

^7/u«BEia«Tfcor, mteT^xx&it* mum 

«**K« £ . (WE8C*<fef* = ^MVF^ WE* 
MEi(S«ffi4:^fc, mEA*XW35»fe«rEH*l» 

mEKtt1»tRift^rttl£«Bj:mEiett*f¥ 



[0 0 2 0] Sfc*»«l:«6AAX«4«*Stt, HE 
WW****'* y 7^^fiidA*t*5AA5C?iJ«r, ^<£> 

A*^iJ4: LTU^ 
[0 0 2 1 ] SEfttttttt* «*OA*Pt^ 

#:Jto&tf# W**ftU:JBir\fcWfcfc, a&£ 

«:*«>W»»^iry7/H)MR4:, &A* U ttJEPf-^3t 

(a) mEA*3t?iJA^W*«P*S:?iJS:*fiK-*-St^<> 
tc. WEA*X^feW*l»*X^(7>««flJ«(7>i»«-«c 

^3S^, (b) mE««o»fc-f*ff=^ia-r5 3 ^ y 

aElft***^^ ^ V h&fiK*&3S4:, (c) SPt 

m&mt, (d) (5EJEM««f3 ^ v h <hftl 

U^&lkft n^h>yh«h ffiEJES* 4: *rWEWPt*'> 

yy/^mmxt ^xmx-rztikm. <nmu ( a > 
(d) ottafcww^^+^^/ussiBfcWrtfc-t-savtr 
^-^r-iifT^^s^^^^D^TA^rESur^So 
[0022] **^ic«s"E»acft«, A;*?3t?ij£, m 

*#3C?iJi. (WrEttWftWHP*->^s/^^»«*»feBA 
ZixZ. lttEAAXW^bTOEaAl»*X^«>KSI«* 

^ h ^ v h 4: , fflEX 

'>ir7 7;^fjEgfr^oT, (a) ffJlEAA^t^J £ > 
^jEfcti^Pt-§-3t^J<b, 1WE§E**««*3^ ^ h 
4:, ttttttj: £9. WEA*3CWd»bmEttJA 

Hf*^J^o8H*«Srftt t T ^ S C ^ SrftlEt 5 , 
«Slfll«(ft**E«3a^, (b) MElEMtta^ ^ h 

KSIft^ttliEttaj:. (c) mEKSI1ft«(R«-|ftK 

ti&ftitt&m&mjj-rz&m. <nmu (a) 

(c) ©ttl*IW*S/t y 7/u«IE8iti*tS = 
[0 0 2 3] [^<7>«E5S] SSf^f^ 
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[0 0 24] Cilt,-a©3E^^-e*i|4. ®*o«pt 

[0025] tHoMfefttLT^SiiroBWii, 
»*ff*X*J 4 ^ j/ f- ^ > h ■ *4j«Ljt 

[0 0 2 6] ^tmmi&<Dmmz^mifi^ 
[oo27] ttWi-^saEjftojdfct-ftttt lt, nm 

[0 0 2 8] 

[0 0 2 9] *«JK»H<:4*W»Co^rje'<«. * 

■«»»*fc*-#-S*#*lfe-C*,S. 01*14. Elgamal 

[0 0 3 0] **WK:ff «KW#flWf*.> + y 
14. ^***Xofl«*«AJ|«tKBftWBHj-^ +s ,7 A , 
iff 5SE3H#tc*fLT. AA»#3C©Mftfcffl^fc«« 

[0 0 3 1 ] *»Hfc*«wn«Nnt#s,. v . y 7/U*j£ 



19I4 J: 9 &<5 0 
[0 0 3 3] [S5«ft««t^^^ FM!fel] 

[0 0 3 4] fMS»3 Sy Mvf-^&Stt. 

[00 3 5] SfcAAXMKAAlf *XMiaH»6l* 

f-4f5. 
[0 0 3 6] 

[0 0 3 7] cfflfM, W*«r*XMisj:t)« 
[0 0 3 8] *fc, COfgili, »*4*5«1HI* 
5. 

[0 0 3 9] A*Jf^-3C?iJ^. g[i, r];i= 

1 «>:r-0....,l, g [i, r];i= n+ i „+ 

m;r=o,...,i. ^^(D^tixnn^^, g[i,n; 
i=1 n+m; r=l41 > -«©*«t#js-*-'sa ' 

l,...,n+m, j=n+l „+n' , fflff-S§-fcro^&£, A [i, 

j] ;i=n+l, . . . ,n+m, j=l,. . . , n . tO!f^|; Mt 5^ 

A[i,j];i,j=i,..., ntur< mm**-* 

n s"[i, r];i-i,..., n ;r=l,...,l*, 

g"[i, r]=n j=1 n g [j, r]A[j.i] n . =n+i ; +Bg[j> r] 
AUl] /f% i=i nr=i 1 

g" [i. n-nj-i-gu. r] A Cj-i3n j=n+1 "% fj , p] 

ALj ' lJ /F* p i=n+l,..., n+B ' r =l 1 

4fly*U A^XTUfCgU, r];i=i,..., n + m ;r=l + 

i i' ^^tiitm-t<Dstmmm^=> y b*>b 

Sr. 

g"_[i.r]-n J - 1 » I [j. r]*[J.iinj- n+1 »^[j. r] 
aUi] /f% i=i...., n+m ' r=i + i,..., r 

4feKT-#5,, 

[0 0 4 0] *3t, ^*i(b*Si^r 

!"!i.r]=n j = 1 »M j ,r]*[J.i] /F * p i=1 n+m . 

r=i r 

[0041] g"[i,r];i=i,..., n+JD; r= 
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[0 0 4 2 ] ffitfc^ ^ 5/ h > h £/&^<D$:k: 

1, . . . , n+ra, j=n+l, . . . , n+m' ^It&iBjg: It^fSo 

[0 0 4 3] :<offtMftf^ ^h^yhi:, A* 

[0 0 4 4] s> h^^htfiM] HEW 

[0 0 4 5] tc, AaXM^fctt* 

[0 0 4 6 ] »OgJ 

IT. qUS*«>fi(ft«r=r ^ y h ltfS^3 * 
[0 0 4 7 ] fc&<nfrf&fti$m&m<n£i£ : 5K.T'ibZ>&* 

< fc5»RSrrtSLTi><5 ±15lCT# 3 JHo*p 

[0 0 4 8] zti\z.tt&-rz>mMm\zisttziBm*:iz* 

*HMtc[l], JEg#r[i]*:ffl^T\ 

2 i =i n rti]r[i]r[i] + <0 ,, r'+i: M 
=V = l n r[i]r[i]r[i]+p''U[0] 
al /F q 

= Z i = i n c[i]c[i]cti]+2i = i% [i 
[0 0 5 4 ] d^T-f*, 8E*o«ffc-rft«:«c»jcS:-r5B8 

[0 0 5 5] £ fc'S^^O— 95 
r'=l [0]+Z i = i n l[i]r[i]r[i] /F q 

*S««X[tf];ii-0 nt=^y 

[0 0 5 6 ] ^^M>^LT, ta^^CO 



V, V 



* [0] 



/F* 



£ i= i n (Zj =1 n A[i, j]c[j]) 2 =Z i = 1 n c[i] 2 /F q 

L i = 1 "(Z j=1 n A[i, j]c[j]) 3 =2: i = 1 "c[i] 3 /F q 
*> &9 « £ ft ft b t> <D 4- ffl (, * T ^ -5 0 
[0 0 4 9] ^^3, 
Z j= l n A[i, j]c[j] /F q i=l,..., n 

Z j=1 n+m 'A[i, j]c[j] /F q i-l,...,D 

[0050] W*.«^ixbcDBa«S:tt, AAXW^bB 

^ilti^»[^ v ]; ju=0 n+ro; v=0, .. .,n 

+ra' \C 5A[i, j] ;i, j=0, . . . , jE&\&&ft&\T? ib 

[oo5i] rggifx^ijj < j : ^ > iE^fT^JT-. ¥<nft¥ 

[0052] riggsift^Jj £12, ±EttUlfir?IJ017? 

[ 0 0 5 3] ±KI»«5tS:rtfi Lfc««5S;a>« 

^ IT, 

2i = i n r[i]r[i] + Z, =1 n+ %' [|i]r[«] /F q 
= Z i = 1 n c[i]c[i] + Z M=1 n+m ' <f> [/i ]c[iu] /F q 

^\ 

=l n+m ^' [|i]r[ a ] /F q 

+ 2 i = i n A[i]r[i]r[i])+Z, =i n+ %' [ tf ]r[ 
]c[i]c[i] + Z w =i n+m ' <i> UkU] /Fq 

u,u l [w] /F* p /z=0 n 

[0 0 5 7 ] 1H»3KiD«*«:3 ^ y h-tZZtk. !»tS 

[0 0 5 8 ] [jCS«:^rit*aa] tERttW*^t ^/u 
[0 0 5 9 ] JCS«:*fi8*!kaTtt. SftltWft^a ^ h 

[0 0 6 0 ] rc-c. rjMK«[£ABS*j fcti^^> 
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t>A*£#«>S A<5tHA/ft&ffleHff*SBl 

[0 0 6 i J 3fc«te£j*g8»OH^i,v»^fctt, mt£ 

[0 0 6 3] «»*»JS*tr«»«4*#-S«^tt, «■ 
[0 0 6 4] «itf, WAWf*3cy!lisJ:tJ«i)HiMii«# 

IXfcSJ: 5*i6»«r<fejW#i«j:^. 
[0 0 6 5] (S»r[Bl;„-i, l rtitt, ttKtte 
] : n =1, . . ., n+m' Srffli^T, 
rt«] = 2 v=1 " + -A[ 1 u, v]c[v] /F q „ =1 n+m 

r'=U0]+i w »l[i] r [i]r[i] / Fq 

[0066] csmtiRfttttiEaa] nm v ? 
***** 5 m&tfm& ko^tr 

[0 0 6 7]' 'XAXWiraABUj-jtMiljfEiHiMRflt^a 

Zi=l n r(i]r[i]r[i] + ( ,"r' + 2„ =1 ^ fl ' [(l]r[(l] /Fq 

= 2i=l n r[i]r[i]r[i] +( ,"(i[o] + X i = 1 n X[i] r [i] r[i ]) + j; (t=1 n + m p . U]r[ 
tt ] /F q 

= Z i=A[i]c[i] C [i] + 2 i=1 "4 [i] 0 ti] c[i]+2 n +B > j j j j 

^WnwMiPW'W /F* ';iW:[i]:[ i ] +I# ^ /[(l]r[ , ]) /F% 

[0 0 74] *fcffi«*©«8©-SBa*=»$ * h^ftT 

v"(Si= 1 n r[i]r[i]r[i] +p " r ' +2tf=1 n + m <) . U]rU]) ^ 

=v ' £ i=l n rti]rti]r[i] +( >" (U0] + S i=1 n [i]r[i]r[i])4£ u=1 n*m . r 
]r[ W ]} /F* p * lW 

-»Mli-l n c[i]c[l]c[i] + Zi s . 1 »* [i]e[i]c[i]tl, =1 " + »' * [ a ) c[u ]} /F * p 



[0 0 6 8] flNMIell] :i=l n+m'ilS^r 

[i] ;i=l, . . ., n+m*;, 

ni=i n+B "g"[i, r]«i I i-ni-i"*"k[i. ryM / F * p 
r=i r 

[0 0 6 9] ttwacftrttjB^&itiHi:* 
[0070] m»tkft#&tiim] m&-%isvs'7/i'& 

[0 0 7 1 ] *»*«=35yM>hJ:o. 
[0 0 7 2 ]«*.«, *»©»fci-*fF*s*Lft:B8« 

[0 0 7 3] fM#n, h ^ hiLTtI 
fflc[i];i=i,..., n + m ' i, **r[i];i-i n+Bi j5 .g 

2i=lMi]r[i] + S M=1 n+ % < U]rU]=2 . =i „ c[ . ]c 
[i]+I M -l B+ » ♦[»]«[#] /F, 



[0 0 7 5 ] [A*xjij4jS*S] **91Kff StEHtf 



[0076] **wt««AA3tw±ja*jastt. jsnaa 
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(C £ £ A * 3t m & X # ft ^ A * 3t?U £ £j*-f 

6 0 

[0 0 7 7 ] [A*XW&fiJt*«fe(D] Rtta.*«:£jft 
It, A^Pf-§-^U^^W#(c< ^x.TA*3t3?iJ<h-r 

[0 0 7 8]«tB, A^fff-g-S^JSr, g[i, r];i = 

1, ...,n;r=0 1, Affim&g[i, r];i=n+l,...,n+m; 

T=0 »*ofeA*^bJBiaSL««r. 

(n+m)x(l'-l) ;l'-l£iffl*fifcU g[i, 
=l,...,n+m;r=l+l,...,l' t IT, A*3t3?U4r, 
g[i, T]i = l,. . . , n+m; r-1, . . . , 1* 

[0 0 7 9 ] [A^3C^J^fife^(2)] A*Sf ^-XW* 

AXt ^x^^tz^mmm^mm-r^^mmxnm 
[0080] ::r- t'£Mm&\) t\t. ^.tt^bfemi 

[0 0 8 1 ] ^St^US:, g' [i, r];i-l,...,n 

+m;r=i 1£ u A£>m-%-3c&\&. x?[i,r];i = 

l,...,n;r=0,...,l, T7 [i, r];i=n+l,...,n 

+m;r=o It AJjlC&l g[i, r];i= 

l,...,n+ro; r=l+l,...,l*r, &m%{ZhWbfrteft:M<D 
IElg*s[i] . . . ,n+m£;iH x T\ 

g[i, r]«u [i, r] g '[i, n sCi 3 /F% 

^^-To s[i]i:tT, CTx.«s[n+m]=0,s[j]=l;j=l,..., 
n+ro-l£rH-£ 0 

[0 0 8 2 ] LAt}X?\\*ktfttm(3)l ^A*¥2:£:^ 

[0 0 8 3] ^^^iJ^r, g' [i, T] ;i = l, ., n 

+m;r=0,l£U W-X*. ra[i];i=l > ...,n;r=0,l<b bfc 

A^Pf#:££, 
n[i,0]=g'[i,0] s Ci] /F* p i=l,...,n 
n [i,l]=ra[i]g [i,l] sCi3 /F* p i=l,...,n 
££;&U ^^T, r, [i,0]=g' [i,0] s[i J /F* p £ft 
Z>s{i]<D*Q&&mW-tZ>Z.tX\ g' [i,0]$r«oTPf-i- 

[ 0 0 8 4 ] ^cOliE0j3t^^fiE^n^Pf^3tJ:^. A^? 

g[i, T]=n [i, T] n ; r=o, 1 

g[i, T]=g' [i, T] i=n+l n+m; V=0, 1 

ir-f So 

[0085] immtt'Ammw&tfijjmi -^xbnfcA 



[0 0 8 6] StAT-Milr^Si^ LT^5+#^ 

[0 0 8 7] &mi&*kf&mash(*)&lz-jlb 
*U A**d^ffi^^rf#5 0 ^bTtti^^^fcA^-r-S 

^i^THbixSn+niioiJ: 9 ftSSr^Jg [i,0] ;i= 
m* [i, r ] ;i = l, . . . , n+m; r=o, . . . , i&&%imcttte b 
[0 0 8 8] c^t^f$:x[r];r=i,...,ut5 

g [i,0]=g'.[i,0] 

g' [i, T]=g' [i, 0] x [ r 3 /F* p . . . , n+m; r-1, . . . , 1 

[0 0 8 9 ] ±lB^§B«t^J^iEU< fe^SLTtr t<DMW 

[0090] mmm^^mmnx^x^^m^ , #st» 

[0 0 9 1 ] 

mmm ^m<^mmm\z^^xmm^mL,xmm 

t5o »TOHElfc«"Ctt, ElgaraalW#Srtto7fc0Jt£ffl) 

[0092] H3ii, zmwttnm %is * y 

( 1 5 a tu * t c o i > r m -t m X 3b 6 o 
[0093] mzz&m't&t. *&w<D-nmm\zis 

l^Ttt, tt^^A^Bf #33:322^^|i«i32336>bft-5A^ 

^0^-306^:, 3&^*5B**^+ yy ^ffmOAb, 'g 
^O«*^«i:ft5 5c«*308i:, «t?*> 
S*JS*3l9<o«»-e*>5»7c«»:309i:, rixb^r^^ 
^ h^Sfc^.(D«*SJK3lO^ i !7ftS3El||*«:3 ^ ^ 
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3T314^tB^$it5 o 

[0 0 9 4] W**f *y7yHIH3t314tt. g^5tO 
«ft, *fctt. ^-nSr=>$j/ hLfc 

Lfct>©i «r*&«Jft*«S3 $ y m > f-31 

2SfSg3 18 

[0 0 9 5] r*tf,A*3C?lj300i, mtiftttmiz 
H320*SH}*$4x5. 

[0 0 9 6] iSMWHtWf*^ yy^mmt. Kg 
5 *fr ic t Pfi.it f 5 fc #(c;Dd 5 j6rSr# , A* Xn±f& 

xmx-h *> , 3 mm<Dxt)x?i±^m<Dmmm^m(f 

[0 0 9 7] UTX-d. BEHttSPf*** „ 7 ^ 

[0 0 9 8 ] [ElguBlflttSft] S-f Elgamal|R^i|?c 
10 0 9 9] ioSESHt, -oro**p.qtf*!». d*i 
p=kq+l 

[oioo] [ft«tt&*Hft£ £££/ftHft] 
Hash [ u ■ u =0 n ] (*) , Hash' [ „ ; u =o, n ] (*) 

[oioi] ^S&o^ico^rt^^y i^-fX^ 
(±04>t> n tfOl«rH, 91ft r*j tAAi-Sfc, =t 

[0102] WMtaafcHftoaiAMt, n +ifi©i,or4 

^qKTro»*, **4rtBBft©ta*B. n+i«oi,0T 

[0 10 3] *fc. -*l6»HftBAffl*nB^HJAon 
fc^§9ft£-*-<5. 

[0104] **4/*BB»©*«:tt<e*rt*tt©«t L 
Hash (*) 



-ew€-ftfflSrlc*Sr Lfcft?iJhto] k ,htl] k , h[2] k , . . . $rjft 
10 10 5] «tt«£AHftO*^tt. Iqlf^h^ffi 

^S^y^zLHftSr^^rft^JSrjRfe, ■tot>A»e,)0I 

ft** [0.0], n[0,l]r*5 n[0,0]li&»qOF* p W5ct 
•fS. q [0,l]tt««ftxfcfl]vvc. 
1 [0,1]=, [0,0] x /F* p 

[0106] [^Artf*3t] AABUJ-Xto^rKW-r 

i-fs. -*i*»6>*ffla*4dt«-c4rtLfc**aft r 

Srffll^T. A73 Hi ■§-;££, 
(l [0,0] r ,M „ [0,1] r ) /F* p 

t «•*■*-«. 

[0107] [SSf fl-ft] IW»*fl:fcov^TRI1-f *. 
nsnaHf«X(q [0,0] r ,M q [0, l] r ) 
fc^F. ftg©£Lfts£3A,T\ 

(t) [0,0] r ,Mq [0,l] r )-»(q [0,0] r q [0,0] S ,Mq [0,l] r 
n[0,l] s ) /F* p =(q [0,0] r + s ,Mq [0,l] r+s ) /F% ' 

r*.*o6>fc<Tt*fTT*3. *fci©aE«tj;oiB;ff 

fts£, rfffff-§-««SLftj iP*.£ 0 
[0108] [B*ff ?j] ftHfTOTto^TRW-fS. 

rgmtT?ij j t ti iftomz hit if omizM lt t o -c- 

4vv*»#*-#ftu i©R* ta . fc*rL*jHfc-fl 

[0 10 9] 

0 0 0 1 0 

1 0 0 0 0 
0 10 0 0 
0 0 0 0 1 

0 0 1 0 0 /F q 

[oho] ims&mn mmmm^xnmt 
*p±© 3 mhz i © 3 tifox-w.* mutz h<o 

[0111] 

0 0 0 w 2 0 
w 0 0 0 0 
0 w 2 0 0 0 
0 0 0 0 1 
0 0 w 0 0 /F q 

[0 112] [B»fi'ty7^ff(f^> t y 7 ^ 
O^TR»1-«. A^Sf-t^jq [i,0], q [i,i];i = 
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1, ...,n^/ig#£A;h,#;tT\ Pr§-3tyUu'[i,0], 17' [i, 
l];i=l,...,n&£j#U $ fc{£nffl<D»ttSL»s[i]:i = 
l,...,n£, 4*JB»ii [0,0], n [0,l]*Jfli*T\ ffi^Pf-^ 
3t^Jg" [i, r];i=l,...,n, r=0, 

g '[i, r]-n'[i f r] „ [0, n 5 ^ / F * p i=i,...,n, r 
=0,1 

[0113] cm *f+ s/ 7Arfmi w«p*s/+ * ^ 

tt, n+ltTn+l^j60fT^J*C, ^O^^A[^, v ] ; ju , v = 

0,...,n#, 

A[ii, v]= 

A[i, j] i,j=l, ...,n 5>:7Mt?U307 

A[0, j]e R j=i, ..., n »W-ii-««a«:305 

A[i, 0]e R i=l, ...,n 1S«®ffi@^-306 
A[0,0]*= R tiHR|8iKH^>306 

[0114] ? y^'mmm wmhs-^* 

[ju, r]icw«j:5i:^tr, tb^^Ug" [*, r] 
[0 1 1 5] g"[/x, r]=n v . 0 n g[v > r]A[v,ii] /f* 

p # =0,. . n, r=o, 1 

Mfc, g" [i,0],g"[i,l];i=l n£ U 

fc5fi(i, j| 7E (i)=j)i:»tr, 

g '[j,0]=g[i,0]r,[0,0] A t°'j] /F% 

g"[j,l]=g[i,l] Q [0,i] A t°-^ /F% 

[0116] i^fy 7^tT^J^W««fi i yiJ^»'&, 
g"[j,0]=g[i,0] w ^]„ [0,0] A ^ /F* p 

g"[j,i]=g[i,i] wCi] n [o,i] A[0 '^ /F* p 

tzttwZ 7t l$w 2 m-t ZtHtm-is'* resist t£Zi> <ot 

[0 117] [JHkfflU)] *#E<0-*ifcM«:fc-riE 

[0 118] WPf-8->+ s^7/Hff«40li: IT, ^Pf# 
y^^fTW402, «$:SJ£404, 7u«*403«:EJlTtf> 
J: 0 (c$ft5o 

[0 119] BBfi/t ^7/Uff?lj402^HLrtt, £ 

&£n-i+iT-fiJi9 j&S <7>$r£;fc#>*' (i) £-f 5„ 
[0 12 0] ifil^>bnifeJiH (C. ±HSM-<fc^OTA^ 



*' (i)#go$:&7c (i)£ U Jhl5#£Ua>fcr 
!?l^<^«SrfT^7c (i);i=l,...,n«:ft^-rSo s> 

-toi&SrO J^iiOJ: 5{cLr©^^T^JSr^^•r 

[0121] nifc-fjris* y 7/Uft?\\<nts* y y 7i4T?IJ&L 

***JCJ: 9 2n+lfflOF Q ±0»£ffr&U A[i,0],A[0, 
j], A[0, 0] ; i, j=l, . . . , nfcgij 19 S5 0 J^_L£:-£*3-£T:p? 

[0 12 2] <£&£j£404 v, tg{£$:403 r' [0]Sr*J* 
{c^LTIS, JRfiiatt^fifcSri^O-ettt^Fqico*:*:^ 
f*U r'[0]£U *«a*^fi8««cj: D/F* p 07cfr* 

F*p£>7c*:£j*U v^-TSo 

[0 12 3]r'[0]€ R F q , *0, 1 
ve R F* p , *1 ,s.t. v«=l /F* p 
A*W*3t^Ju [i,0], 7, [i,l];i=l,...,n£, ^^#77 
[0,0], n.[0, l]ct t? • A^3t^J400g[^z T] ; jlz =0,. . n; 
T=0, l£r, 

g[o, r]=n [0, r] r=o, i 

g[i, r]=n [i, r] /F* p i = l n , r=o, 1 

[0124] J^T. tEflttffPtf^t V 7 

[0125] 3 =: s/ h > > h ^/*M^419 

#v-^ 7/ufT^J402S:A*3t^J400{c«TO*{c^$ 
-^T. m^3t^J406 g" [gil r]; w =o,.. .,n;T=0,l 
Sr. 

g'tiu, r]=n v=0 n g[v, r] A ^ v •**] /F * p ^=0,..., 
n, r=o, 1 

[0126] g"[i, r];i=i n;r=o, lSrtti 

*Pt*XW407, g" [0, r] ; r=0, lSrX«1*«««T3 ^ 
h408ir-r6o 

[0127] S y >- h*fi8te3ffi420^*5 

it StI»5EC««:«-3(C409(C J: 0 . 7C««403 r' [0] £ , 

*[ii].r'[0]«r, 
r' [0]-r' [0] 

<f> [0] = Z j = i n A[j,0]A[j,0]+r' [0]A[0,0] /F q 

* [i]=2Z j = i n A[j,0]A[j,i]+r' [0]A[0, i] /F q i= 

1, . . . , n 

[0 12 8] ««Sl&404 vSrffi^r, SfK^a 

S411JCJ: 19 , 'E«^;««410 r' [0], <*> [o]Sr, 
V '= v r^ [0] /F * p 

o>=v*£°3 /F*p 
^3 ^ 3/ hf5 e 



[0 12 9] KJ:J:0 % ♦ [i],« f v\vHHUfcfl:3$ 

[oi3o] =1*5, M>h40 a*, 

[0131] *£»**M421fc J: f? , »±«)A*3tW4 
c[0] = l, 

c[i]=Hash[i](g[v,0],g[v,l],g" [v,0],g" [v,l], 
v> * [v], oj,v* ; v=0, .. ., n ) i=l, ...,n 

^T, *»416*:r[|,]-Z v -o««A[M,v]o[v] /F q „ - 
0,...,ni:^415-rS e 

[0 13 2] ton ^ y MyMO A££*416£, 
WM^* ^ :7/UHE^3t418£ LTfcb^l U WM->* 

[0133] »^[:o^T, B 5 «r#ffi LT^PJ-T 

[0 13 4] TO»S/iry7^«lEarttfcJ:i? 1 A*?* 
?'J400 g[|i,r]; |l -0,..., n ;r«O f l*, W**#^J4 
17 g"[i, r];i=l,..., n;r =0,l^, 
fE^:£418*<Dzr * ^ h409T*5JEJ)H|MR-»3jr3 

^M^mos g " [0, r];r=o,i£, 

S> M V h412 <f>[v], o>,y', v ; v =0 n;T=0,l 

c[0]=l 

c[i]=Hash[i](g[v, r],g"[ Vf rU[v],a,,v',v;v 
=o,..., n ;r=o, l)i=l >n 

[0135] fe*1»«iK1rttfiA3B5o 5 (- j; ^ ^ 0 ^ 
««50l4r«^TA*XJIJ400t, h 
* V MOB * »* Pt*Xai417T*> 5 ffi;b3t?lj406£ j£^4 

n^oVn, r] r ^J=n„,o n g"U, r] c ^J / F * 
r=o, 1 

9 &o - £ £*|§£502-f So 
[0136] *«*fl=«SEteaS06jC.t D , *UMt501 £ 
* »4 16 * = $y b * > b 412 1 » A V*T*fc* 

^ l0 V(Zi= 1 Mi]r[i]} = W v"(Z i=1 n(c[i] c[i ] + ^ 
[i]c[i])) /F* p 

[0 13 7] »±£TO»fc«#*D4Ttf, Kg** 
§31504 f 60 

[oi3 8] ±xmmitim**s+?7/uiTmtt; % 

[0 13 9] 
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-e#6»*fctt. *3H*« t- |:o, Htt Mfs , t? 
[0 14 0] «*tf, A***X«t«bJlfcfttt^b» 

[0141] /^H4 ^*5itS««*««#3 - 5, h> 

*LfclHft£# (flttfCD-ROM, DVD (digita 
1 versatile disk) , 7o^f^^ /\ — 

So 

[0142] [*«£«(2)] *%m<onmm(2)<Dm.mtt 

6, ■7*r#IBLrKiH+5. BTTIi, r=0,i£fc;5 

[0143] «**^+y7/mi«6oi^ it, nm^ 

**y7JUftmQ2* 5c«*603, «ftS/£604, 605, « 

[0144] *-f y 7/Ufr3«J602^H IT 

[0 14 5] 7C«»603 *\*'\ *MM5604 v, 
ffitt££605 u, 95c««:606 X [ ] : ju «0 nlcgg 

=0, . . . , nfCttl, 0T*^F q ±<O*t, i^^S^u, v{C«te 

[0 14 6] p'G R F q , ^o,l 
0" e R F q , ¥=0, 1 
vG R F% ,^1, s.t. vM /F* p 

^ [tf ]e R F q , ^0, i, ^=0 n 

uG R F*p^l> s.t .1^=1 /F* p 
[0 14 7] ^W-j(l)^i|:LT, Ajjm^Xmt 

Amrnxv, xjjxmoo g [ u r]; / z=o,..., n ;r=o 1 

[0 14 8] «T, KW#W«F*S/+y7yi,*StJH^ 

[0149] nmiiDt mmz. 

r];/i=o,...,n;r=o,i$r, ::t, g "'[i, 

r];i=l n;r=0, l^r, ffl*Pff#3t^J604, g"[o, 
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TJ; r=0, lSr«*fl»«ift*3 ^ y M> h605£-f So 
[0 15 0] ^ h^V h^fi8:fti3ffi625^*5 

<f>[i], *[0], <>', p" ;i=i,...,n£, 

p = p 

> t * * 
P = P 

</> [i] = 2j = i n (3A[j,0] + p" X[j])A[j, i] /F q i = 
1, . . . , n 

<t> [i] = 2j = i n (3A[j,0]A[j,0]A[j, i]+2p" X [j]A[j,0]A 
[j, i])+x>'A[0, i] /F q i=l,...,n 

* [0] = Z j = i n (A[ j, 0]A[j, 0]A[ j, 0]+ p ' ' X [ j]A[j, 0]A 
[j,0])+p" X [0]+p'A[0,0] /F Q 

[0151] $ ^&gjg604 v*ffl^T, ^f&M 

:H608fC£l?, fi4SE«:««607 p',p"^[0]t, 
w =v*[0] /F * p 

v"=v'" /F% 
v'=v*' /F* p 

fca * y h609-T5o £fc$:£jg605 u*r/H^ 

T\ 2Stc«»606 JL[*i]; tf =o,...,n*r, 

u[0]=u* [0] /F* p 
uti]=u^^ /F* p i=l,...,n 

[0152] »±J: 9 , 0 [i], * [i], co,v",v',v,u,u 
[0],u[i];i=l,. ..,n*rfE!kftfta ^^h^>-h613i:-t- 

[0153] C^T, ^ ^ ^ > h614&, ^»fit« 
= ^ >/ hj* >- h605£, 3C«*«=3 S 2> > h613 

[0154] !&&*km&m$24\Z X *) , £X±.<D7<t>ycmG 
00 1, ffl*»*3t?lJ604^, 3 ^ 2/ V h614£, Srtffc 

«ffl±rt;B8*6i5<z>5HRi: LT, HW«6i6«r. 

c[0] = l 

c[i]=Hash[i] (g[ v, r ], g" [ v , T], u, u[ v ], v, <t> [j], 

0 [j], co, v\ v" ; r=0, 1,2; v=0, .. .,n;j=l n) i = 

1, . . . ,n 

£±j*u r com*feffl6i6*> h s nm-^is* y7/isftm 

02£r/fl^T, JCS*618Sr, 

r[ju] = £ v =O n AtM, v ]c[v ] /F q /i=0, n 

fc£j=S617-*-5 0 

[0 15 5] »JCS*620*r, SStu«*:606 X 

[ # ] ; tx =0, . . . , n t . 9 , 

r'=A. [0]+Zi=i n A. [i]r[i]r[i] /F q 

[0156] J^JbOa ^ 5/ > h6t4^, /£^618£, 
^«620^, SrW***'* s/7/ufiE«5:622i: LTtti* 

U SPf*->-¥ y^UCD^^ IT, tb*np#3t?lj604 



[0157] ^^/^lE^ffitcJ: 9, A^/3t 

?"J600 g[/z, r];/z=0, . .., n ;r=o, it, mttfe-%3cp\6 
04 g'' [i, r];i=i,...,n;'r=0, S»*^t5'7/i/ 

MmX&22<P<F>=* * y h ^ 1/ h614T&£^gMf$8tfc^T3 

^5/h^>h605 g" [o, r];r=o, i£, ^ 

2/h^^h609. 912 0 [i], * [i], co,v",v',v,u,u 

[0], u[i] ; i=l n£ , *rKH»tt±rtH*704«cft A b 

T«>S6ffi705£, 
c[0]=l 

c[i]=Hash[i](g[v, r],g" [v, r],u,u[v],v, 0 [j], 

0 [j], co, v', v" ;T=0, 1,2; v=0 n;j=l n)i = 

1, . . . ,n 

[0158] **«tt«**ffi»«7iofc: J: 9 , r: o« 

ifeM705^ffi^r, A*3t?IJ600^, a ^ y 

V h605<?:, ffi^Jfff •§-3t^J604T^Sfcti^3t^J603 

n M=0 n gU, r] r ^3 = n M=0 n g ^ u> r] c[ M ] /F * p 
r=o, i 

[0 15 9] m&£ift&M%im7ll\££ 0, Kfe«ffl[705 
)^^618<!:, ^^^feft3 ^ 5/ v H609, 612^:, 

v" r ' v' r t°3v-{Zi= 1 n r[i]r[i]r[i]} = a ) v-{Z i , 1 n (c 
[i]c[i]c[i]+0 [i]c[i]c[i] + 0 [i]c[i])} /F* p 
^^M^707 

u r ' =ni.i n u[i] r[i ^ r ^3 /F% 

&m v &o c 1 5i^708-r 5 o 

[0 16 0] &±±x<D&m*&f£*)±T\*t£m3:&$: 

3S709-T^ o 

[0161] ±ummHnm^^-r yy/^mn. a* 

HAtf-frXWIf" [i r] ; i=l, . . . ,n; r=o, iWt, 

g" tj,0]=g[i,0] w[i] g[0,0] ACo * j ] /F% 
g"[j,l]=g[i,l] w[i] g[0,l] A t°'^ /F% 
*ra*bfc"5riBttS:*Bfc-C*tti,^ rct% w[i]j&^r 
HD&& % nm^is* y7/^X-$>Z 0 **5. w[i];i = 

1 n^, FqiOKOHfS^^fM^t^o 

[0 16 2] f^T, «^-^Ci:Lr, F q ±^)lOZf1S 

[0163] a»IEW(+WBP#^-v y 7/uSS<o«SI» 

^ ^ h / V h^3®623, ^&&#3 ^ ^ ^ > 
h*jS^^625, JtS**fiB:ftkSi624«t. — 
^fT^tiS^o Ms\cX K> *:<Djtiim • «tB^*S*ix 



(^J^CD-ROM, DVD (digital versatile 
disk) , 7n^^^ tt< '^-K^-f****, 

[0 164] [3*«W(3)] *«KO|Slfc«(3)^ Lxm 
=o,i£&S*>o<!;-t-£ ft r], q 

[o,r];r=o,i©-fi*>o, £ffebt>ncs«ftfr*o 
[0165] nm^>^^y/^moit it, wut^ 

S"*3>:7/MT*J802, tc^&803,805, &&gj&804,80 

[0166] ***w-c«^5¥H»*^^ s/ y^mm 

2H\ **«(l)^S»«(2)Ot>-<0^tt*#*iSm> % n 
+2firn+l?iJoff^JT-*>5o 

[0 16 7] r^ffl»*^ + y7yUfT^J802t*rti-« 
f+s^Mraitt, A[i,j];i, j-i,... fn -c*9, *«* 
««a.fttt. A[-lj], A[0, j] ; j=l, . . nOZXma^T* 
5, MoHBfli, A[ tf ,0]; tf -i f ...,n©n+2*» 

[0168] ^#&803 r' [-«>' [0] " 7C&&805 
P , P ' , p ' \ ffift£jg804 t*&gj&806 u, mjt 
&m07 l[tf];ii-0,..., n fcHLTt), mfl(l)^ 
HWftWfeT, r R],r' [0], m',p",AW;.= 

[0 1 6 9 J r [-1]G R F q , *0,1 
r [0],e R F q , *0,1 

P ^R F q , *0, 1 

p' G R Fq, *0, 1 

p" e R F q , *0, 1 
v^r F* p , =£0,1, s.t. v^l /F% 

*U]^r F q , #0, litz=0,...,n 
u£ R F* p , *0, l,s.t. u"=l /F* p 

[0 17 0] A***X*J „[i,o], „[i,i] ;i=i 

n*, AII»,H T], „[o, r];HU!), A^3t^iJ 

800 g [ tf r];it»-i f ..., n ;r=o,i*r, 

g[-i, r]=;j [-1, r] r=o, i 

g[o, r]= n [o, r] r=o,i 

gfi, r]=„ [i, r] /F* p i=i,..., n , r=o,i 

[0 17 1] BTlEW#IWt*^+5r7^**tM^ 
[0172] KftfflMMT:, ^ M > h £^M3l832 



2; 4#§8 2001-251289 

**r, ffl*xai809f"[|,,r]:ji-o n;r=o,i 

g"U, r]=n v= - 1 n g[v, r] A t v - *l / F % /z = 

0, ...,n, r=o, 1 

t§Lf£-TZ 0 g"[i, r];i=i n; r=0, l^rttj 

m «wio, g" [o, r] ; r=o, ifrSiMMMt*-a ^ 
y V* > h8ii£-f <5 0 

[0 17 3] j, Vhffe«M833, 834 

fc*5(t61I»^:«*tHi812, 816{CJ:0, tc«*803, 8 
05 r'[-lh r'[0], p , ^ Wf# + y 

ff?U802*r«^r, fl«*«ft817 <* [i], * [i], <*> [o], 

P, p', p";i=l n m«5C«»813 <Mv], 

r [0],r'[-l];v=0,...,n «rffj»818, 812-T5. 

[0 174] p= p 
p' = p' 
p" = p^ 

^[i] = Z j = 1 n (3A[j,0] + ^'A[j]) A [j,i] / Fq I- 
l,...,n 

^Hl-Uj-^OAaolAtiOlAtjMl+Zp" A [j]A[j, 0]A 
[j,i])+p'A[0,i]4^ A [-l,i] /Fq i-l,..., n 
<^ [0] = I J = 1 n (A[ j, 0] A[ j, 0] A[ j, 0] + 0 " X. [ j] A [ j, 0]A 
[j,0])+p" X [0]+fl'A[0,0]+/)A[-l,0] /F q 

r [-l]=r' [-1] 

r' [0]=r' [0] 

O[0] = Z j = 1 n A[j,0]A[j,0]+r' [0]A[0,0]+r' [~l]A[-l 0] 

0[i3=2 2 j = 1 n A[j, 0]A[j,i]+ r ' [0]A[0,i]+r' [-1]A[-1, 
i] /F q i=l,..., n 

[0 17 5] ^biC{^^:g^804 v^rM^T, 
814, 818iC£^ S«^«*813 v 817 r [-1], r ' [0], O 
[0], 0 [0], 0', 

w ^*Co] /F * p 

V -= V P" /F * p 

v'=v^' /F* p 

<o'=v p /F* p 

<^ = ^ V h819U 
V = v r' [-1] /F * p 

y =v r*C0] /p * p 

Q =v *[0] /F * p 

i = ^ y ^815-T6c 

[0176] £ ^K, {^^:SJS806 uSrfflV^T, ^7C^ 
&807 l[#];ii=o,..., n *r, 
utOj^u 1 ^ /F% 

util-u^^ /F* p i = l n 

^ h821, 820-r-5o 

[0 17 7] £i±J:5, *M,Y\V,Q f 
»,v**,/ f »',v.u,u[0] fU [i];i=i,...,n«r«J(l*#3 
^ y M V h822ii--5 0 

[0 17 8] C 3 ^ 5, f.^ y ^823^, 



(73) 



*&M 2001-251289 



f£*^ ^ y V h81l£XSWfef* = ^ y V h822£ 

[0179] JES#£j#*Q.a835fc:.fc 9 , «±COA*3t?IJ8 
00£, tti*Pf#3t^J810^, =f * y > h823£, 

c[0]=l 

c[i]=Hash[i] (g[ /u , T ], g' ' [ v , T], u[ v ], u, <t> [j], 0 
[j], a>, a>' , v\ v" ,v, O [j], Q, V, V; u =-i, . . n ; v = 
0, . . . , n ; j=l, . . . , n ; T =0, 1, 2) i=l, . . . , n 

02£JBl^T, J&^827£r, 

r[fx 1 = £ v =o"A[m , v ]c[ v ] /F q y=-l,...,n 
^*i*826i-So 

[0 18 0] 3U&^829£, ^70^^:807^ 

[m]:^=0, ...,n£j£i§:827 «fc «9 , 
r'=A.[0]+2 i=1 n X[i]r[i]r[i] /F q 

£±j&828-rs 0 

[0181] £X±(D^ ^ y H> > h823£, J&^827£, 

[0182] tkmirmiz^xm 9 £#bs i^xnm-t 

So 

[0183] W0f-§-v-y ^^^^HE^fetCj: V , A*?* 

3?U8oo g[ju, r]; M =-i,...,n;r=o,i^, m^Pf^-3t^u 
810 g "[i, r];i=i,..., n ;r=o > i^, nm^iy^y? 

/HE 912:831 4^ ^ ^ > h8230^m*^^^^ ^ 5/ 

h^v h8ii g " [0, r];r=o, it. s 

;*Vh815, 819, 821 <&[i],V\V, G, 0 [i], * [iL o>, 
v",v',a,',v,u,u[0] > u[i];i=l,...,n^ £: , m$fcfit£ 
^^*900(C^A It, #fc$fe<S90l£, 
c[0]=l 

c[i]=Hash[i](g[ju, r],g" [v, T],u[v],u, <f>[jL <l> 
[j], a>, o>' , v*, v" , v, <P [j], Q, V' , V; p. =-1, . . . , n; v = 
0,...,n;j=l, n;T=0, 1, 2) i=l, . ,.,n 

[oi84] &&mm&izWim&m907\z.£ k>, :« 
fo&827 tzm^xtkm*:, 

n M =-i n g[ tf , r] r ^=n M=0 n g" r] cUi /F * p 
r=o, 1 

"9 c £ £tfif£902-f 60 
[0185] ^m^^IiE^i^908, 9091c X V , 3fc$fc{if 
901^^^827^^^829^^^^^n 5/ V h81 
5, 819, 82l££^T, ^IE5<: 

v" r ' v' rIo3 »' r[ ~ l V{£ i=:i n r[i]r[i]r[i]} = cov^ 
{£i = l n (c[i]c[i]c[i] + *[i]c[i]c[i] + *[i]e[i])} /F 
P 

9 £or.££r *fef£904L, «HE5t 



u r ' =u[0]n i=i n u[i] r[i]rCi] /F * p 

r r[0] v r[-l] v - {£ i = 1 n r [i] r[i ] } = Q v - {Z i=1 n (c [i] c 
[i] + 0[i]c[i])> /F* p 

[0186] J^Ji^r^^tE^^^^iiT^iEP^^^s 

S906-T^S o 

[0187] ^mmttnm^zs* yy/isjrm*. 
3t^u^^"r ^ mm v- ^fT^&a^ < ^ t> e 

nm^i/* yysisfrftfrntz^k&mt*^. ^mmmn 
mMtfnm-%i>''Yyy/i'X&>z> 0 
[0188] K&mnttnm^iy*yy^mw:<D&&m 

^ y V*l/ hMS832, m&0kw=< ^ y 

h^MS833, 834, ^^^MS835li, =r^tf^.— 

^^e^-^_bT-^tT^n6^n ^ ^ A {C ^ ^ 

fclE^^^ (#JxJ£ CD-ROM, DVD (digital v 
ersatile disk) . y n y Yf^f 4 ? /n— Kt^^T 

[0 18 9] [H^«J(4)] ^0J<7>H^J(4)O|iEP^# 

nn^y^r yy^m&£x?"t<DmtE^m\z^\<^xmi 

0, H 1 1 £#0S LT^T(cf^0J-r5o £ITT, r=0, 1 

&%LZ>t><ok-fz>o ztK&mmte, n [o, r];r=o>io 

[0190] WPf ?VMf ^1006^ ur, SPf-^- 

«IS:ioo2, 1005 1, ^^r£j£ioo3, ioos<?:, mjc^^io 
07^r64Toj: 5fclMH-a. 

[0191] ^-T^Pf ^ ^7l-fT^Jl001{C^ LT 
^, ffJfB^^J(l)^|^^ic^L, CttS:A[a,v]; 
ju , v =0, . . . , n^: -tZ> 0 

[0 19 2] m2(7>'f^g^@^I004 A[v, 

0]; v=o n&mm\z£.&t-rz>. 

I 0 1 9 3 ] 7t^$:l005 /o /o", 7c£fc$:i002 r' 
[0], ^^£JS1003 v, #.&£j£l008u, ^^^1007 

X[ u ];ii-0 n (C^LT^. H^^'J(1)^^«^ 

^ftr-, r' [0], p\ X [f t ];f 1 =0,... > nlClil,Of 

[0194] p' <= R F q ,^0, 1 
0" F q ,-^0,1 
r' [0], e R F q , ^=0,1 
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v^r F* p , * 1, s. t. v*»=l /F* p 
* Je R F q , *0, 1 tf =o,... >n 

F% , * i,s. t. u«=l /F% 
[0195) AAl****] j] [i, 0], „ [i, 1] ; i.i f . . . , 
nt, &mm n tO, T];r=0,U 13, A^3t^iJl000 .g 

r]; jLz=o,..., n ;r=o,i«r, 
g[o, r]=n [o, r] r=o, i 
gti> r]= n [i, r] i=l, . . . r=o,i 
£-fS e 

[0 l 9 6] £TF\ ilWif^t^/b^^^ 

So 

Kfctf SWfff^v'-r s/7/^IJ^1009{Cj: 0, Jifapf 

£-£t\ a^3t?yioio g "[^, r];M=o n;r=o,i 

g"U, r]=n v=0 n g[v,r] A ^^J / F * p ^ = 

0, . . . , n, r =0, 1 

[0198] — T% g"[i,r];i=l,..., n ;r=0,l, ttS 

^^^3t^uioii, g" [o, r];r=o,i^mi^m-ff^ 

y h^v hl0l2£-fS o 
[oi9 9] f2«»t^^My^a 

^2coA^3t^jioi9^ g [ / ; > rj^-fs. r 

[ 0 2 0 0 ] % 2 oS&flHRft* = ^ y b * > b 1021 

g"[o, r']% y 

g"[o, r']=n v=0 n g[v,r'] A ^.o] /F * p r=0orl 

£±;&1020-f So 

[0 2 0 1 ] IMft 3 ^h^F»H045^ 
tf5te^«*tf»i022fcJ;D, tc«*1005 p\p" 

^1023 *[iL*[i],*[0],p\p'';i« l ,..., nfc% 
p > = p ' 

p" = p" 

^[i] = Z J = 1 n (3A[j,0] + ^^[j]) A [j,i] / Fq 1 = 
1 n 

0 j = i n (3A[j, 0]A[j, 0]A[j, i]+2 p " * [j]A[j, 0] A 

[j,i])+p'A[0,i] /F q i=l,...,n 

* [0} = £ jsl n ( A[i o]A[j, 0] A[ j, 0]+ „ ' ' * [ j] A [j, 0]A 
[j,0])+p" X [0]+p'A[0,0] /F q 

[0 2 0 2 ] $h\Z, «»Sj£l003v£/fl(^T, R£«l 
^1024{Cj:f9, fl«*«ftia23+[o], p',p"£ 
w -v*[0] /F * p 
V - =V P" /F * p 
v'=v*' /F* p 
£ = £2/ M025-T5. 

[0 2 0 3] ^biC, «**j|-lO08u«rffl^T, S5c« 



&1007*[*i];tf =0,..., n £, 
u[0]=u^[°l /F* p 
util-u*^ /F% i=l,...,n 
£=^5, hl027-fS o 

[0 2 0 4 ] X«ftft:3 - ;y M > h4*»ai043fci3 
tf 5fi**«**HSl013l£j; 0 , 5E«*1002r' [0] tU 
y^ftmm tm 2 <OfiMa»iK@*i004£ £ 
fflV^T«««:«*l014 O [ v ], r' [0] ; v =0, . . n£, 
r'[0]=r'[0] 

*[0] = £ j= i n B[j,0]B[j,0]+r' [0]B[0,0] /F q 
0>[i]=2Z j , 1 n B[j,0]A[j,i] + r'[0]A[0,i] /F q i= 
1, . . • > n 

££j£-f So 

[0 2 0 5] *b{C«jfc5Jgioo3 vSrffl^r, »fK*a 
3ll015fCj: 9 , ^«5C«*1014 r [0], *[0]*r, 
V» v r' [0] /p * p 

Q =v *[0] /F * p 

y hl0i6"f So 
[0 2 0 6 ] B-bfcJ:*, *i^aE«*«=3? y hpc> 
M028£, * [i], <j> [i] f a),v",v',v >u> u[0],u[i];i= 

<Mi],V\n,v;i=l,...,n£-fSo 
[0 2 0 7 ] --T\ f 10=r^ y hl0l7^r, JR 

1 OMMftta ^h^h 1012^m 1 0)««ft# 
,.P5 V h 1028 f 20a; y ^ > M029^r 

*2^K««««#3 ^ y b*> blQ2lt%2<D$£&& 
1*=*Zy b*> hl0l6^f So 
[0 2 0 8] ^±j£&Jll<M6£J: ^ % &L±.<r>Afiyc&i 
low t. WAPf*3tWion^, mi^^ M>hioi7 
^^r, *»tt**Hftl030Wg|«ri:LT, JSiojJM 
1031$:, 

c[0]=l 

c[i]=Hash[i](g[v, r],g" [v, r],u[v],u, * [j], </, 
[j], q),y',v", v; v=0,. ..,n;j-l,... f n ; r=0, 1) i= 
1, . . . ,n 

1001«rffl^T, mi £>j£^l033£, 

r[ tf ] = Z v=0 n A[ju, v]c[v] /F q tf=0,..., n 

^^1032-TSo 

[0 2 0 9] 2H^#l039Sr, «5c«ftl007X 

[ju];^=0,... # ni:, ^^1033J: 0, 
r'=X[0]+S i=1 n ^[i]r[i]r[i] /F q 
^^1038-TSo 

[0 2 1 0] ^^to3ll047(Cj: m2COA^3t^lJ 
1019^, WAW^XOTlOllt, ^2^ y h^hl029 
»lMfl034O5lfi:tr, f 2 0«I 

1035 
C[0]=1 

c[i]=Hash[i]( g [v, r'],G"[o, r'],g"[j, r'],o 

[jLQ,V , ;v=o,..., n ;j=i,...,n;r'=o) i=i n 
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1001 1, ^2O««SgBt@^-1004^rffl^r, S2 0JES« 
1037 

R[a]=B[ju,0] + Zi=i n A[xz, i]C[i] /F q ^ -0, . . . , 

n 

££/*1036-f 5* 

[0211] J£Jl±<7>=r ^ y V M017, 1029£, Jfc* 
1033, 1037 3SJ&^1039£, W**^* s^/HE 
WStHMOi: LTfctiJfU It 

[0212] tfcffiatfctco^T, Ull Sr#fig IttftP^ 

[0213] WSHS-s/* y7/HjME*tttJ: t> , A^?3t 
?iJiooo<h, U*»*XWioni:. Hvm-iswysumvfi 

3tl040O^lcO=r ^ ;y h ^ V M012, 1025, 1027£r, % 
«fitferiEH«1100«cftALr, »L<7>«K«flfUlOl4:, 
C[0]=1 

C[i]=Hashti](A*3t^iJ, »l*>=rS5>h 
* V h) i=l,...,nfc 
[0 2 14] 3!2OA;^3t?lJl019£, SPS-9^> 

■V" S> :7/MBE933tl040tf>* 20^r^ MVF 1016, 1021 

i:, B*#*X?Uioii!:«r, *«ffl*rt:H«ii08^«:A 

LT»2O*lMtll09*r 
c[0] = l 

c[i]=Hash[i](*2^A*3C?U, m*Pf#3t^iJ, «2(0 
=i^/ h^Vh) i=l, . . . ,n 

[0215] &&ffim&ftikm&miii2\z£ *> , mi ^ 
8MR*iioi*:JHt>T* A*^iJiooo<h, mi*>^ftfit« 

Oj£g:i033£, SrJflt^TtfcfiE^ 
n^ 0 n gU, r] r ^] = n w=0 n g - [|U r] cU] /F * p 
r=o, i 

9 4o: £ £SifSll03-r£ o 

[0216] ^m'lf^^^rmiEM^iiistci: 19, $20 

*ISMIll09«:ffl^T» 2 OA^7^t^Jl019^ , JB 2 cr>^» 

^ s/ v hi02i£, fctiAWF-g-^jioiifc, 
3S2tf>jES«:i037£. fcffl ^TS 2 0>«DMkttB£A % 

n M=0 n gU, r'] R[ * ] =g"[o, r']n i= i n g " [i, r'] 
c[i] /f* p r'=o 
M^ioci £Si3£ii05-f 5 0 
[0217] K**fMfcteiasiiiifc: j: 9 , 3Si 
fflll01<Jr, »lcojS*1033fc, »l£>£**fl== S s> 
V hl025£££Il^T\ ^HE^:il02, 
v" r ' v' r t°lv-{Z i = i n r[i]r[i]r[i]} = cov-{Zi = i n (c 
[i]c[i]c[i]+* [i]c[i]c[i] + * [i]c[i])} /F% 

3!/£^1039£, 31 ^ hl027£, mi 

GOj£^1033£ , tfcSEStllO?, 
u r ' =u[0]n i = i n u[i] r[i]r[i] /F* p • 



[0218] «*A«=ttiE«iaiii4(c j: , m 2 

;* V M016£ £r^T, 3»IES:il06, 
V' r t°^v-{2:i = :i n R[i]R[i]} = Qv-{Z i = 1 n (C[i]C[i]+<I> 
[i]C[i])} /F* p 

[0 2 19] JKJb*TO«BE«:^rt9icT«BEW3t«:S 
Slll0-r-5 o 

[0 2 2 0 ] ±IB«EWftWl»#^^y7^*»W:, A* 

[ 0 2 2 1 ] ft*KWWWl»»^^y7/Utt«0*lll* 
h*^M3®1043, 1045, J&^£j&#k3® 1046, 1047ft, =i 

B^JCSHftafil^rttliEftiaiii^, ui3, X**ft=#tE*a. 
311111, tll4li, ^vif^-^ir-llff 

n^7ASrlS»b^E»af*: (ff'l^CD-ROM, D 
VD (digital versatile disk) , 7 n t'^ >f ^ ^ 

[0 2 2 2] [JWt«(5>] *«W<OX*«(5)**i-A 
*3t^iJ^^jSfe^o^T, HIl 2 &#ea L-T, SJlTfciR 
0Jt5o rft, 0, l, 20fflS:£S 0 

[0 2 2 3 ] ^^gi302 g[0, 0], g[0, 

[0 2 2 4] «««x[A]; A = l,. . . ,tJCj: «9 , 

^HE^#O^P^i^. g[0,0], g[0, 1, A]=g[0,0] x[A] ; 
A=l,..,ta, g[0,0], g[0, i] = n 

[ 0 2 2 5 1 A*Bt#3t^lJ301 rj[i,0], 
l,...,ni:, ^SH*302 r}[0,0], n [0, l]^A^?^ix, 
^H#302jo t ta j Elgamal^^^:p, q J: 9 , SJS^AH 
?Sl200r-, A^7-<^ h/H20lSr£j«;U A*3tyiJ300 g 

Cm, r] ; ix =0 n; r=o, 1,2^:, 

g[o, r]=r] [0, r] r=o, 1 

g[i, r]=n n, r]/F% i=i n, r=o, 1 

g[^,2]=Hash' [» ] (p,q, r? [0,0], g[0, i, A] ; A=l , 

t) =0, . . . , n 

[0226] ^immmma)^hmm^\w\z, *mmm 

rc^fl^:^ ±T0, l^>^, 0, l, 2(c 
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[0 2 2 7 ] *fcmEMfc«(3)fc, *3»«[«OAA3C 
g[-i,0], g[-ll], n [o,0], „[o, 

1] <fc 

g[-i, r]=7, [-1, r] r=o, 1 
g[o, r]= n [0, r] r=o, 1 
g[i, r]=„ [i, r] /f% i=i,..., n , r=o,i 

g[ U , 2] =Hash' [ 0 ] (p, q, „ [0, 0], g[0, 1, A ] ; A=l, . . . , 
t) <i=-l,..., n 

[0228] £tznMm(4)\zj*mmm<DAjj3:w4L 

G"[02]=n v =-i n g[v,2] A ' [v '°J/F* p 
G^[i2]=n v= - 1 n g[v,2] A ^,i] /F * p imUmtmtU 

[0 2 2 9 ] Zh\Z, WlttKHt#i,+ x7A'1rm*1± 
g[*z,r']; r=2£, l2(D^5/MVhHI 
C[0]=1 

C[i]=Hash[i] (g[ v , 2], G" [ v , 2], <J> [ j], Q, V ;; v = 
0 n;j=l, ..., n ;r=0, 1) i=i,..., n 

[0 2 3 0 ] SfeiC, «SM»*«**lE*a3afc*5tf5* 

n^=o n g[/i,2] r ^l=n w=0 n G"[ tf , r'] c ^ / F * p 
[0 2 3 i] [*ft«y(6)] *%w<Dmmmte)&tj:-tA 

rtt, 0, lcoM^tSo 

[0 2 3 2 ] MBXlk0i|(5)£iaflt|C. ««»x«t, tA 
«>«EW#fcJ:D»»Hfi»4iiT^6. *IES#A;A = 
l,...,ttt, SEHtt&B8*3aj#m304tcj:!?, A^Bf^- 

3t^lJ30l7j [1,0], Tj [i,l] ;i=l , n £, ^^^1302 rj 

[0,0], i,[0,l]*£, *iI3DMMl310£LT, f&&^13 
Olx[A]£, »«£S«*1302a[A]£, &£ffl#?ljft«l 
300£LTA*U »ft£R!ttai*ri305 g U,1,A]; 
tf=0,...,n£, ^§3^lJiiE^3tl306^ % £f#5 0 

[0 2 3 3 ] £M^ttE;mi307£j;9. ^HE!^#(D 
ffi*Lfc#»^§l!»aj#i305£, &BM»UliE*!3t*, * 
il#J*ttl3l0£*>*>, »*^»|»^Jl305OjE^f4^«iiE 
«M&3#j5fcfcJ:i?, «-!E9)#*>#ft£Hltt;ij 
#1305 g* A] ; tf =0 n;A = l,...,t££-fc>-£ 



T, 4*§B»&J*H40 3g' [ a ,i, A];/i=o D £, 

g [ji ,l]=n A =iV[^l A] /F* p ^=o n 

t-tZo g'[0,l]=„ [0, l]tcA*L#*.5 0 

[0 2 3 4 ] *il^)»|ffiT-*>5 A^Pf #X?IJ301 tj [i, 
0], tj [i, l];i=l,...,n£, £NHR302 q [0,0], „[0,l] 
kfrb, 'Afflm&il&UOl g'[ tf 0];/i=0,...,n?:, 
g [0,0] = 7j [0,0] 

g' [i,0]=Hash' [Hd, [0,0], tj [0, 1, A], n [j, T];A = 

1 t;r=0 f i;j-i,..., n ;) i=l,...,n 

££j*1400-fS o C^T*t>, ^M*^J#i403*R«fcg' 
[0,0]^An#xT^6 o 

[0 2 3 5] <&mmm&imk'£mmFimm&&t>'& 

T, &N!ft?)ji404 g'U, r];j«=0,...,n, r=<u£+ 

[0 2 3 6] 4*&fH&3?IJl404£, A^Bf-§-3t^lJ301<lr , £ 
0B»3O2£3&>k, A^3t?U300 g[ju, r]; tf =0,.. w n; 

r=o, l£, 

g[o, r]=7j [o, r] r=o, i 

g[i, r]=u [i, r] g '[i, r] /f* p i=i,...,n, r=o,i 

k-fZ (Mfe3Sl402) o 

[0 2 3 7 ] flj|B£ffiM(3)^ ^H^^'j«7)A^3t^lJ^ 
ri&#ft£iERi'r5»g\ A*^-§-3t^iJ nli, r];i= 
i,...,n;r=0,i£, tj [o, r];r=o, UcftL 

r, 'jkmmm g 'u, ri; M =-!,..., n ;r=o, 

5 0 jtrf l, g [o, r];r=o,i«, -a«»«c*Hr\ ^ 

tT, AtlXPl g[/z, ri;jcz=-i n;r=0, 1^, 

g[-i, r]=rj [o, r] r=o,i 

g[i, r]-u [i, r] g '[i, r] /f* p i=o,..., n , r=o,i 

[ 0 2 3 8 ] ***«t?Wt, »rfcfc5fej«$nfc^H»3«j 

^(c^n^mcfcA^?3t^j^^t>E(iT-^^^ 0 -eo 
[0239] 3{^it, %LWtt<&mm?mw 

1304, fff^^^gi309, &0R*^JttliEKfil3O7Ht. ^ 

(WttfCD-ROM, DVD (digital versa 
tile disk) , 7D7tff^^ft, ^-Kx-f** 

[0 2 4 0 ] [M«(7)] ***OHJfe«(7)OA*3t 
5. rtt, 0, icofil$r<!:6o mEX*9j(5) ^^4R{c, 

««»i502 xtt, tAoMticj: anrnftztix 
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[0241] #snfA;A-i t«t, mmtt'jsnm 

?\\JrmS04\Z. X r> , Blgainal««Kft«r#ra40flai5OO 
iLT, «««1502 x[A]£, @te*i*^3£l503 a 
[A]*, *\ &Mtt?U'HHBl50l& LTAAU »»^BB 
@?ij*tl505 g [ u > 1, A ] : jez =0, . . . , n t , 2tM»7UCE93 

[0 2 4 2 ] 4^ M |ft BE**fe 1 507 IC «fc 9 , *SE91#<Z> 
/±J*Lfc^m^5B»^iJMl505i:, 4^B!«i^JIE^5:i506 
t, *ailD^{0ll5OOJ: 9, »tfc^H»yiJ»l505coiEatt 

g [jti,l, A ] ; 0 =0, . . . , n; A=l t££-*^T\ 

3KW1509 g [ju,l, A]; ji=0, ...,n*r. 

g [ ju , l] = n a. =l t g' [y,U] /F* p /i =0, . . . , n 

[0243] &m®nmsooti>t><*Mmm&g' u,o]; 

0 =0, . . . , n£\ 

g' [0 ,0]=Hash' [a ] (p,q) u =0, . . . , n 

[0 2 4 4 ] temmm&t&Mmj\mi509$:&t>itx , 
'&mmm\Qu % [0 r];ju=o n> r=o, i 

[0 2 4 5 ] *A*Pff#3t±J*#i=l. . ..,ntt, IE«# 
«F#ft:#*fcl606K ct 19 , ¥3tl602m[i] £ , fl3U^Mftl6 

oig [i, r] ; r=o, it. $s$g£Lg:i604s[i] t, mWU& 
SL»i605s' [i] t X 9 , A*pf #^:i607 77 [i, r] ; r=o, i 

H [i,0]«g f [i,0] s ^ /F% 
n[i, l]=m[i]g' [i, l] sCi] /F* p 

[0 2 4 6 ] *3t=i ^ y h * V h 
»K«ffl[1707, J^^l709^Jil(cJeXTOJ: 5 (c£j&U 
T7 [i2]=g [i,0] 5 ' [i] /F* p 
c [i]=Hash[0]U [i,0], n [i, 1], tj ti2]) 
e'[i]«c'[i]s[i]+s'[i] /F q 

-S-3t i£ 1704 ^ jcS* 1709 i «rPf4Hfc;fiE?ll:*:i608£-r 

[ 0 2 4 7 ] I* #ftttfiESfi^ ct 1? , ^roA^Pf#3t 

1607 t pf # fcSEPj 3C 1 608 tc BS L r , 

c' [i]=Hash[0](n [i,0], n [i,l], r? [12]) 

KWMllSOlSrsfttf), £jh,fc:jS;«:i709«:/H i^T, 

5U802 

T7 [i,0] ^ ' Ci^r, [i, l] c ' "J ,,[12] /F% 

d^Oicor ir$r«S&i6i0'f5o A^Pf-§-^:i607^TO 
jE^tt* 4 «B$4x^fe, A^Pf#^:323 u [i, r];r = 
o, it, #*r^H«i600 g [o, r]; r=o, it J; 9 A** 
?"J300£r, 

g[o, r]= g ' [o, r] 

g[i, r]=r) [i, r] i = l, n 

[0 2 4 8 ] (Wia**«(3)«C, *3eJfeWOA*3C?iJ* 



gt-ir]= g > [-i, r] 
g[o, r]= g ' [o, r] 

g[i, r] = rj [i, r] i=l,...\n 
[0 2 4 9] **JIS«T?Wt, *6«)«c^fi»:Snfc^BB«yiJ 

[0 2 5 0 ] 4*5il 5(c^Uit, liE«#^ilB«t^JSie 
1504, 4*IB»yiJ4&!lE&ei507te, ^ > t° ^ - ^ ±T-Ht? 

*til6Mil8IOTtfc, BEW#*#{kSg«160 
6, Pt#^ttlESI«1609tt, rr>e^-^JiT^tT^tV 

tt^B^^A«rlS»LfclB»jK» (ff'JxJ* CD- 
ROM, DVD (digital versatile disk) , ^ n 

[0 2 5 1 ] [^^'J(8)] **W*>**W(8)lc:J3tf5 
[0 2 5 2] ^iS^^Met , i£^&1902 xt , 

^?^ii903 ata*. ^S!«t^j«ai9oit ir, A^^tt 

[0 2 5 3 ] *ii«JJBffl[1900^6>, ^IB»^Jii£l905 g' 
[iz0];M=0,...,n^r, 
g' [ ju , 0]=Hash' [ ix ] (e) w =0, . . . , n 
t^l904-T6o 

[0254] ctt^fc, ^^^1902 xt, 

907 g' [|i f l]; ju=0, ...,n^, 

g [ju,l]=g' [/z,0] x /F* p a =0 n 

fc**l906*n, SHa^BB»?iJ^fl9093&^ 
g ,[tf,2]»g' [ju,0] 05 /F% 0=0,..., n 
t^^tl908^ix5o 

[0 2 5 5 ] ««fltl9i2, JK*1914Sr«JC, 
c"=Hash[0](g' [/*,0] f g'[<i,2] ; tf=0,...,n) 
©=c"x+a /F q 

Jftia^M»yiJi909i:JcS«:i914*r^jBfliyiJlEW 
3tl915t-r^ 0 

[0 2 5 6 ] ^BHfKTUWIE^rttCC J: t) , *R«fit20034:, 
c"=Hash[0](g' [ju,0],g' [0,2] ; tf =0, .. ,,n) 
*r**2000U, JCS^1914^:^^r«IiE5^ 

g'[0,O] e =g'[0,O] c "g'[0,2] /F* p 0=0 n 

$T^fE2004-r^> o 
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[ 0 2 5 7 J **lfc«Ttt, tt*<C£A&*ifc&M0U 
[0 2 5 8] 4*5Bl 9, B2 0t*Lt, &EBtt&0fl 

-*>*£\ ttro^7ASrlB«Lfcia»||Efr («*.«C 
D-RONL DVD (digital versatile disk) , 7 

*3SK£ISJfcr 3 r t #T-£ So 

[0 2 5 9 ] [JHfcfflO)] *^(OlM(9)i:lr 4 
KHtt**fcoi*TR*H-<5. M1E£*W(5)£EI« 

So 

[0 2 6 0] A;A=l,...,t#B<&IEB#tt, A-l#g 

So 

[0 2 6 1 ] A#BOfES#OfT5fE|l3#M# 

So 

[0 2 6 2 ] R1»iLft«£8^ J: 19 l,"oTft^F q ±cr># 
[0 2 6 3] 0 [A]<E R F q , #0,1 

[0 2 6 4 ] g[ 0 ,o], g [0,1, A] 

g[0,0], g[0,Uir, A*£jh,fcBf#:S:?ij£, g[i, 

r];i=1 n > r=o,i*u u$t<D'jnmmtmmmx 

LA]frb* «<MK*»J(cG[tf ,0A]; tf =0,...,n£, 
2&#1£-5§-gj£G[ , 1, A ] ; M =0, . . . , n£ , 
G[ tf ,0, A)=g[ i£f 0}^^ /f* 



G[*z,l, A]=g[ w ,0]* £ A J /F* p tf =0,..., n 
££j£-t-5o h^yh^lt, gU, rA]; a = 

0,...,n, r=0,l, A=0 t$rffi;b+S. 

[0 2 6 5 ] g[0,l, A]=g[0,0] xCA ^G[0,0, A]te, £ 

[0 2 6 6 ] JMMK*. 
c[A]=Hash[0] (g[/*,0],G[ tf ,T, A ] ; u =0, . . . , n ; r=0 
0 

r[A] = j3 [A]+c[A]x[A] /F q 

[0 2 6 7 ] %ft'&?r& 
g[i,0]->g[i,0] 1=1,..., n 
g[i,l]-g[i, l]/G[i,0, A] /F% i=l,..., n 
£ brffi^-t-^o 

[0 2 6 8] mLtimft^ ^n^ntmmx^t «t 

9ftttlt«r. 

c[A]=Hash[0](g[ tf ,o],G[/x, r, A ] ; ju =0, . . . , n ; V=0 
1) 

gU,0] r £ A l=G[„,0, aH^G^,!, A] /F* p „ 
=0, . . . , n 

. **KU -*>GU,0, _A]«rffi^r 

t° 2 6 9]^ tA<&EB#£TfcJ:&fffeftfc 

[0270] [jESiit] zx±.mw Ltzmmm^iEmmz 

[0 2 7 1 ] A*3t?U^, W*PM-3tWt* 



p *t =0, . . . , n 

n M =! n+m g[»,n'ta] -n „-!»«- .[J. ri-TzT-i"^ a[«,v] c [ 

/F* p 

=n v=1 n+ »'(n (i = 1 n+ '» g [ tf , r] A [«. v])c[v] /F * p 
-n,- 1 B+ "V [v, rH*] /f% 

[0 2 7 2 J WTMRfttaSyhLfctflJi, 



']} 



u r ' =u"{A [0] + Z i=1 n X[i]rti]r[i]) /F* p 

=u x[0l n i = 1 n ( u ;l t i J)'-[iJ'-[i] /F * p 

=u[0]n i=1 n u[i] r [iMi] / F * p 



v' rCo] n i = 1 n v r t i ^[i] 



/F* B 



J; *) b*»5. 

[0 2 7 3] K££tt=i3 y 
[0 2 7 4 ] £ftWU)»'g4$S:&f|jrfcHLTtt 1 



= (v r [ °]) r tO] v - {2i=1 n S(t=o „ Zv=o „ Aawt]A[ . v]cU]c[v]} ^ 

=v-{r [0]2„=o n [0, ti ]c[ lIi ] + 2£ iM n S j = 1 n A[i > 0]A[i,j]c[j] + £ i=1 "A[i,0] 
A[i.O] + Zi.i B Zj. 1 n. Sk . 1 n A[i , j] A [i,k]c[j]c[k]} /F% 
=v"{Li = i n ,p ti]c[i]+* [0] + Zi =1 n c[i]c[i]} /F* p 
= a>v-{2 i = 1 n (c[i]c[i]+<(,[i]c[i])} /F* D 
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A[i, iwnntnm^ 



v » r' y > r[0] n i=1 n y r[i]r[i]r[i] / F * p 



[0 2 7 5 ] WIB*H«(2)<o«*S:«»c:HLTH:, 

£i = l n r[i]r[i]r[i] + Z i = i%^ [i]r[i]r[i]+ p ' r[0] /F* p 
= Z h -i n 2:i=i n £ j=1 n Z k =i n A[h, i]A[h, j]A[h,k]c[i]c[j]c[k] 
+ £ h =l n i:i = i n £j==:i n (3A[h, 0]A[h,i]A[h, j]+p*A- [h]A[h, i]A[h, j])c[i]c[j] 
+ £ h =i n £i=i n (3A[h,0]A[h, 0]A[h, i]+2 * * A. [h]A[h, 0]A[h, i] + p ' A[0, i])c[i] 
+ Z h =l n (A[h,0]A[h,0]A[h,0]+p^ [h]A[h,0]A[h,0]) + o" A. [0] + p ' A[0, 0] 
/F q 

= Z h =l n (c[h]c[h]c[h] + </> [h]c[h]c[h]+* [i]c[i]+* [0]) /F q 



[h]+* [i]c[i])} a) 



{£ h =l n (c[h]c[h]c[h]+<* [h]c[h]c 
[0] /F p <7>*«:»£*Lt\, 
[0 2 7 6 ] 6L±^**^*fc*<fca&fcA[i, 

[ 0 2 7 7 ] f»EK*M(3h ^^M(4)IC|8LTt) 

[ 0 2 7 8 ] ffllB%«M(8)OCEK^M«i9IJ#&^U 

g U,0] r =g' [/i,0] cx+ « /F* p 
=g > [/i,0] Xc g'[ J u,0] Ot /F% 
=g'[*,l] c g' [xi,2] /F% 

[0 2 7 9 ] **.fcn/t:*»«c[v]; v = 

i, . . . ,n+m' K««*fifc«rttKMa(C«<t«lfk 

SE^Sriillfc-f JES*t[m n+ra£*#>5lc:teA[jz 

v ] ; At =1, . . . , n+m; v =1, ... , n+m' h ft *U*ft ft 

[0 2 8 0 ] CfiWU ^*_<b*lfc gU,T], g"[v 
r] ; /z =1, . . . , n+m; v =1, ... , n+m' \Z.ft IT, A[ u v ] ; p. 
=1, . . . , n+m; v =1, . . . , n+m' £r£o ^>f It , ^«^S£M^ 

[0 2 8 1 ] ft-t?ftb(£. A[ju, v]*r*abfti^tflr5* 
fit. ^ft< £ t>-o(D g " [ v, r]i:Hirii, gU, 

r]:/i«l n+ra^Iil^t^^^i^^^^o -t 

C£tf*T-£Sftb, c[£] = K c[v]=0;v=0 , £-1, 

£ +l,...,n+m'ft5c[v]&jS^T% |i&i&#gt£fi?< r. 

[0 2 8 2 ] *7t, »fc*ffl[c[v]tt, n^h^yhg 

U, r], g "U, r]&5l*fc»ofc*!>. *Ufttt*tft£L 
T2>>b, a h ^ y h SrMf 1 5 : i d5r-# ft^ (ft 

[ 0 2 8 3 ] if^gU, r]0>j*#teB8LTt>, ffcco/&# 



ftifftb, *45r[tf], r'UllCggLT. A 
[0 2 8 4 ] A*3:yiJ*rit;*Jfe^J: 0*fiS*nSA*X 

g[^r];ju=i, — n+m; r=o,.. . » % ^-ma><7>r 

IClBLTft-r^ h/U g[^, r];ju=l,...,n+m^, 

[0 2 8 5 ] EAifciJ: 9, KHEStailfc-J-rCtf 
l,...,n+m£ IT, g" [v, r]=n M= i n+m g[ w , r] A[ 
* v] /F* p ;v=l,...,n+jn'ft-5A[ju, v]SrflH*T, r 
[u] = Z v =i n+m 'A[ jU , v]c[v] /F q ;*=i n+m, £ 

[0 2 8 6 ] ±.&<r>£ 5(-*>5 ricHLT 

g '[v, r]=n JU =i n+m g[ M , n A ^-^ / F * p 

1, . . . , n+m' 

[0 2 8 7 ] mwm£&w#<oB\mz-<g#>fzg[ u , r], 
g^[v, r]tc»ur«iiE^:3&Sfi8:t)&oftbtf , 
g "[v, r]=n tf =i n+tn g[^, r] A ^» v i /f* p 

1, . . . , n+m' 
[0 2 8 8] tiStthti. 

g" [v, r]=n w =i n+n, g 

I, . . . , n+m' 

=n,=i n+ MM,r]"ls v =i n+m ' (A[ tfi 

v])c[v]}=l /F% 

[0289] tz?>i>K «if^»^aitf*tfcc[v]{cBau 
n„=a n+m gU, r] A[ ^« v] =n ;u= i n+m g [ M , r] A ' 

v3 /F* p v=l > ...,n+m' 



r] A ' [ * v] /f* c 



]-a' 
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[0 2 9 0 J JttiBH«M(2)fc:fc^T, 
M > hSusMaailcj: 9«7cffft«:3 ^Mf : ^ 
uUJ^o n#-5-;lt>jxfc£#, Jfcgr[i];i= 

r =X[0]+Z i=1 n[i]r[i]r[i] /F q 

[0 2 9 1 ] lWiB**flflJ(2)<Ofi*^:^«rtiE^:^fe5a«>v 

S h-l n Si=i n Z j= i n Z k=!l n A[h,i]A[h,j]A[h f k]c[i]c[j] 
c[kj4Z h=1 n Z i = 1 n Z j=1 n (3A[h, 0]A[h,i]A[h,j]+p*A 
[h]A[h,i]A[h, j])c[i]c[j] + Z i=1 n (Z h=1 n (3A[h,0]A[h, 
0]A[fa,i]+2p*l [h]A[h, 0]A[h,i])+p'A[<U])c[i]4Z 
h=l n (A[h, 0]A[h, 0]A[h, 0]+ 0 U [h]A[h, 0]A[h, 0]) + p " 
X [0] + p'A[0,0] /F q 

[0 2 9 2 ] *S2<&vtf>*g»:»tt, 

Si=i n (c[i]c[i]c[i] + ^ [i]c[i]c[i]+0 [i]c[i]) + * [0] 
/F q 

[0 2 9 3] £oT. V^4«c[|i]; tf -0 nfcBL 

Tt>, ME5£#/*!?£ofca&fctt, cU]c[v]c[£]; 

[0 2 9 4 ] cnwt, 
<5 [i, j]=l i-jco^^ 
=0 

j,k]=l i=j=kco^ 

=0 ^01 

*h=l n A[h, i]A[h,j]A[h,k]=<T[i, j,k] /F q i,j,k= 
l,...,n 

£h=l n (3A[h, 0]A[h, i]A[h, j]4 p " x [ h ] A [ hf i]A[h/ j])as 
6 [i> j]</> [i] /F q i, j=l >n 

£hn n (3A[h, 0]A[h,0]A[h,i]+2p^[h]A[h, 0]A[h,i])4 
o'A[0,i] = *[i] /F q i=l,..., n 

£ h=i n (A[h, 0]A[h, 0] A [h, 0] + p 9 X. [h] A[h, 0] A[h, 0]) + 
0" *[0]+p'A[0,0]=*[0] /F q 
T-*>5^^:«r«liEl-5 0 ror£a>ib, A[i,j];i,j= 

[0 2 9 5 ] ^*feixfcj,k;j*k{CttLT, «hfifc£#A 
[h, j]A[h, k]T-&£n#7C-<^ h/UA[h, j]A[h, k] ;h= 

1 nt , ir»hfifc^A[h # i]T-*> 

5n#7c-^ ^A[h,i];h=i,...,n££:tx.5 0 3\ nfl 

K^A[h,i];i-i,... f n4Sn*5cfflnBt»6, +fc 
fc^Tfl)-** h/U#A[h, i } ; i-i f . . . , n*>«JH*frTft 
*:Z>t-tZ> 0 -tZt. ±3tJ:3*<* h/t-Afh, j]A[h,k];h 
=1 n ^ i-^TV^f h^A[h,i]kftm&0T'$>Z> 



A[h, j]A[h,k]=0 /F q h=l,...,n 
[0 2 9 6 ] Z<7>^ tfrb. nmn^jr h^A[h,i];h= 

[0 2 9 7 ] *fc±*J:9, i=j=ktf>P#, A[h,i]A[h,j]A 

[h,k]*o-c*>5fca{>, ^ ^A[M];h=i,...,nfM>4 

* ^A[M];fa=l,...,ntt, 0T-ft^j£#£fc£;tt£o 
*;h,tti 1/3 T*&><5 0 

[0 2 9 8 ] nm<Ds<? F^A[h,i];h=l,...,n; 

i=l, . . . , n# n &7t£m&m ZZt £^"f „ 

I° 2 9 9]^ h/Mh];h=i,...,n£, nm^jby 
— K [i];i=l,...,n*rfll^t\ 
a[h] = Z i= i n ^ [i]A[h,i] h=l,...,n /F q 

[0 3 0 0] fcU a[h]- /Fqftfetf, /c[i]=0T-&£- 

nfilflX* h/UA[h, i] ;h=i n ;i=l, 

n#n&7cSm&»<&££&*-fr«5. a [h]=0 /F q &b 
tf, _h*tf>Frafc, *h*»ASA[h,i]A[h,i]T»*>5n*5c 
h^A[M]A[h,i]t*i«i 1 ±^co-o_b^j: 

0=k [i] /F q i-1 n 

bits *e*fT^J^*> ^ $ ftfc, 

[0301] nMm(i)<D&m^<D&m^<D&m<Dvv>m 

r[0]r[0]+Z i=1 n r[i]r[i] /F q 
^i=l n 2j=l n Z k=1 n A[i,j]A[i,k]c[j]c[k] 
+ Z j=1 n (Z i=1 n 2A[i, 0]A[i, j]+ r ' [0]A[0, j])c[j] 
+ £i = i n A[i > 0]A[i,0]+r' [0]A[0,0] /F q 

£i=l n (c[i]c[i] + * [i]c[i])+^ [0] /Fq 

[0 3 0 2] J:oTWj;5cU]; tf =o nCHlt 

0 n^ft^f^ tTfcftfltf bft ^tiJW^O 

[0303] 

Sh=i n A[h, i]A[h,j]=a [i, j] /F q 

*[i] = Z h=l n 2A[h,0]A[h, i]+r [0]A[0,i] /F q 

* [0] = Z 1 = i n A[i,0]A[i,0]+r' [0]A[0,0] /F q 

Vh&Zt&tom+Z. ^oT, A[i,j];i,j=l ntt 

[0304] NcxtflC)). mkM(4)«c«v^Tt>n« 
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[0 3 0 5 ] [^Oliift] Wff v y/^UWJCtZ 

[0 3 0 6 ] BBf^f y7^glg" [v [*] 

r[ ^ ], r\ <f> [i], <l) [i], o>, v', v*, v, u, u[i], ], O 
[i],V\ G,v 

[0 3 0 7 ] 

[0308] mz. *«Eiaawt*m^w-»urfc< c£ 

OS* (1) T-|* , 3?£Stt*t 160O^*»*J*« Jt^320n 
+2nE!#K£*ixT*3"K tt*0&flH2)^tt«E»!H&jft 
3ff^8(n log n -n+l)EIsMt£ £jh/0*fc<7>lc*fr LT\ 

**SM**3(tt7n+14ia-C»^, n>4C0 

[0 3 0 9 ] L£>t>, #*Wfci3^TI*, ^liEiliSr-tT 

[■S0>ffi]|iftRn] 

[Eli] »(7)Sii^M^t^r^5c 

[12] ffi*o«*2 0«rt«r33ft-t-HT?*>6. 
[H3] *«Soj»Wfc8IJ5KBttMti/t y 7 
^8ttWt^ty7/i/*K8Hltot«(DAtll*S: 

[04] *»BBo*Jt«ioBEIH#Wi»*i/+y7^SS 

s ^ »tt £ ^ -r 0 z o 

[El 5 ] *9B93oJOktt i offpff^^ y 7;u&mm9i 
[0 7] 4c»n^XftW2^ffnp-9-^^^7/uttKKC 

[08] *«noxikffii3oiiEnttffiff <>t ^7/^8 



[0 9] *^^0|^JSfiri|3 0l?Pt#^^ sx^M&fEgg 

[010] **WO|llfi«ij4 0liEWfl*WBP#^^ 

[011] *«KO|g*0ij4O|?l»-§-SxY 2 x7^*Ii£SI 
gof¥£ffl£;^-r0T-&>S o 

[012] ^m<7>mmms(07<tiycm±fAms<7>n^ 
[0i3] *«noxitffii 6 oA»3tM4«*fto*« 

[014] **W^|gJ6ffll6{C*5itSOT*a3ffiSI«0»*W 

[015] *&m<nmm&i7 <D^fixm±i$xw:<nffim 

[016] **«o*J6ffij7<7>A*3t^Jfefi8*"«feoflJ« 
[0 17] **M^SIKW7{c*5«tSIiEW#l»#ftS6« 
[018] **Wo|KJS^j7{ci3tt«|if#fk;*«ESStto 
[019] **WcoHJ6ffi|6i:SgJ(S«i|7{c*5tf5lEW^ 
[0 2 0] **Wo*ft0iJ6 i:SMfiffi7{c^tfS^H!«* 

yuteiESsa <7>i$*ffl ^^-r 0 r- *> s o 



10 0 




10 1 




10 2 




10 3 




10 4 




10 5 




10 6 




2 0 0 




3 0 0 




3 0 1 




3 0 3 




3 0 3 


SPf #v"* y 7 /MM* 


3 0 4 




3 0 5 




3 0 6 




3 0 7 




3 0 8 




3 0 9 




3 10 




3 11 




3 12 




3 13 




3 14 




3 15 
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3 16 

3 17 fcQ 

3 i 8 

3 19 J»f y 7/U*lE£g 

400, 600, 800, 1000 A^X^J 

40, 601, 801, 1006 WfrW+^/M* 

a 

402, 602, 802, 1001 n^is y7 ,V 

403, 603, 803, 805, 1002, 1005 

404, 604, 605, 806, 1003 

405, 602, 808, 1009 f¥ff * 7/U 

406, 603, 809, 1010 W^3t^J 

407, 604, 810, 1011 fcb^Pf ^3t^J 

408, 605, 811, 1 012 «:fr=i ^ y h 

40 9, 60 6, 81 2, 816, 1013, 1022 

4 OA, 6 1 4, 8 2 3, 1 0 1 7 rr ^ y h ^ ^ ^ 

41 0, 60 7, 81 3, 817, 1014, 1023 

411, 608, 814, 818, 10 15, 1024 



412, 613, 815, 822, 1016, 1028 

413, 615, 824, 103 0, 1034 

414, 616, 82 5, 1031, 1035 
4 15, 617, 826, 1032, 1036 

416,618,827,1033,1037 jfc* 

417, 810, 1011 ffi^Ff^-3t?U 

418, 622, 831, 1040 j, 7 

4 1 9, 6 2 3, 8 3 2, 1 0 4 2 * 

4 2 0, 6 2 5, 8 3 4, 1 0 4 3 

421, 624, 835, 1046, 1047 fg#£ 

5 0 0 ftttflt^AHft 
5 0 1 ftKtt 

502, 706, 902, 1103, 1105 
HE 

5 0 3 A«*1E 

504, 709, 906, 1110 ^fiE&Jg: 

5 0 5, 7 1 0 X«««ft«-«fiE«l9 

5 0 6, 7 1 1 
610,1026 m5 



6 12, 
6 19, 
6 2 0, 

6 OA, 

7 0 4, 
7 0 5, 
7 0 7, 

7 0 8, 

8 2 0 
8 2 1 
10 0 4 
10 18 
10 19 
10 2 0 
10 2 1 
1111 
1112 
1 2 0 0, 

12 0 1 
1 3 0 0, 

13 0 1, 
1 3 0 2, 
1 3 0 4, 
1 3 0 5, 

13 0 9 

13 0 8 

14 0 1, 
14 0 2 

14 0 4 

15 0 0 
15 0 7 

15 0 8 
1 5 OA 

16 0 0 
16 0 1 
16 0 2 
16 0 3 
16 0 4 
16 0 5 
16 0 5 
16 0 7 
16 0 8 
16 0 9 

16 10, 
1 7 0 0, 

17 0 3 
17 0 4 
1 7 0 6, 
1 7 0 7, 



8 2 1, 1 0 2 7 ^ y V 

8 2 8 

829 

8 0 7, 1 0 0 7 m7L&$C 

900, 1100 %mm4itfz 

9 0 1, 110 1 IfMKffi 

903, 904, 1102 fi*^*SE 

905, 1107 m&##m 



^ y V 
1114 

1113 

1 4 0 0 SJE£rtHft 

1501, 1901 'Ammpmn 

1502, 1902 

1503, 1903 

1504 mmtttAmm&mm 

1306, 1505, 1506 £ft£0fl* 



1 4 0 3 ^^^Ijgjg 



lHB«-SBff*fl#SB 

**fc«BE»B 

18 10 ftlES* 
1701, 1702 

=» ^ y > b 

19 11 
19 12 



(83) 



&ffl 2001-251289 



1708, 1913 &&±jjb 

1709, 1914 

1710, 1904 &&±mm& 

1711 temmm& 

17 12 W-X 

1713 m^-xM 

1800, 2000 nmtt^&mk 

1801, 2003 vmm 

1 8 0 2 flF#fb*BE 



1900 tiimm 

1904, 2000 SHE±/#M« 

1905, 2002 ^SB»^JJS 

1906 &wum»±at 

1 9 0 7 <&flB3£?IJ# 

1 9 0 8 RIR^Htt^UM-^A 

1915 AMmwrnwic 

19 17 gtNHBTU*)- 

2004 &mm&WE 



